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GEOLOGY OF THE ARKANSAS VALLEY COAL FIELD 

GEOLOGY OF THE COAL HILL, HARTMAN, AND CLARKSVILLE QUADRANGLES, JOHNSON 
COUNTY AND VICINITY, ARKANSAS 

I<y 141. A. MEREW~:‘~IIEB and 130~1) R. IIALEY 

ABSTRACT 

l’hc coni 11111, Illlrttttlltl, nttd (:lllrkWlllt! qlltldrUttg1CN enclose 
tttt area of nltproximnte1y 182 tqutlro miles in Johtteott, Logan, 
nttd E’rtttrklitt Cotttttielr in northwextc~rtt ArknntutH. 

R~~dimentnrg rocke pettetralcd by wells drilled for gtts in the 
ttrtln rnngc in age from Middle Ordovician to Middle I’cnmtyl- 
rnttian. Rocke of the Atoka and 11~1 MoitteH Serlt.8 of l’cnttayl- 
vanian age and Wrruce deposits and alluvium of Pieistocc~tte 
attd Recent nge crop out in the nrea. The expolred rock8 consist 
mainly of dnrk-gray shale, light- to medium-grny wiltstone and 
Hand&one, and a few beds of coal. 

The tt+~dimcntttry rocks nre foldrd into gently dipping gett- 
erally toast-west-trending anticlines and eynrlinen and are bro- 
ken by normal faults striking generally east-west. The struc- 
tural relief, measured on the base of thr Hartshortte Sandstone, 
is ubout 1,600 feet. 

Natural gas, coal, building tttone, road metal, gravel, sand, 
and rlrty are of ctiommercial importance in the area. The reported 
potcMia1 produotion of ga# (Oct. 1, 1904) 1s about 881 million 
cubic feet pt’r dny. The Lower Hartehorne coal bed in the 
McAleNtrr k’ormution of the 1)~s Molncs Series, which is the 
only coal bed of econontic ittterelrt., hne approxlmotely 848 mll- 
lion short tons of remaining ret+erveN. Building stone ha8 been 
quarried from bedtt of Llattdf+me itt the Savanna Form&Ion of 
the Des Moinw S(~rlt~N ii1111 WII prohttbly IJC~ obtntncd from beds 
of sandstone in the ot,her exposed formations. Sources of road 
metal are abundant and ittrlude outcropping Hattdstone, terrace 
depot&a, and alluvium. Omvel nttd Rand are avallablo in the 
terrace deposlk and alluvium, attd clay can be mot& readily 
obtained from beds of shale. 

INTRODUCTION 

This report is one of a sorias being prcpnrcd by the 
U.S. Geological Survey in cooperation with the Arkan- 
sns Geological Commission. The purpose of these ro- 
ports is tn describe the gcoh~gy and provide informat.ion 
pertinent to the oxploitution of mineral resources. 

This report is also distributed as Arkansas Qeological 
Commission Information Circular 20-H. 

The Coal Hill quadrangle is in Franklin, Johnson, 
and Logan Counties, Ark., and the Hartman and Clarks- 
ville quadrangleg are in .Johnson nnd Logan Guntics. 
The three quadrangles nro conti6’uous and are bout&d 

by lats 35"22'30" N., and 35”30’00” N., and longs 
93O22'30" W. and 93O45’00” W. The westernmost and 
easternmost of the quadrangles are Coal Hill and 
Clarksville, respectively. The three quadrangles include 
an area of approximately 182 square miles (fig. 1). 

Clarksville, county seat of Johnson County and the 
largest town in the area, has a population of about 
4,000. Other towns in the area and t.heir approximate 
populations are Coal Hill, 700 ; Lamar, 500 ; Hartman, 
300 ; and Denning, 200. These communities lie along 
either U.S. Highway 64 or the Missouri-Pacific Rail- 
road, both of which cross the three quadrangles. County 
and private roads provide access to most of the area. 
The Arkansas River also crosses the three quadrangles, 
and part of Dardanelle Reservoir, which was formed 
by a dam ncross the Arkansas River to the east, is in the 
Clarksville quadrangle. 

The elevation above sea level in the area ranges from 
about 310 feet, near the southeast corner along the 
Arkansas River, to about 910 feat, near the northwest 
corner, in sets. 34 and 35, T. 10 N., R. 26 W., and sec. 3, 
T. 9 N., R. 26 W. 

Tho diverse land forms of the area, both erosional 
and depositional, have resulted from the erosion of the 
folded and faulted sedimentary rocks. Mesas, buttes, 
quest,as, resequent fault-line scarps, anticlinal ridgea, 
and synclinal valleys are the most common erosional 
forms, and terraces are the prevalent depositional form. 
The drainage patterns are mainly dendritic. The smaller 
streams are usually either resequent or longitudinal 
subsequent ; the larger streams, Horsehead and Spadra 
Creeks, may be in part superposed. The Arkansas River 
is probably mainly resequent. 

Reports by Collier (1907)) Croneis ( 1930), and Haley 
(1960) contain general descriptions of the geology in 

the Coal Hill, Hartman, and C18arksville quadrangles. 
This report was also influenced by t,he work of Hen- 
dricks and Read ( 1934)) Hendricks, Dane, and Knechtel 

Cl 



c2 QEOLOQY OF THh: ARKANSAS VALLEY COAL FIELD 
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ARKANSAS EXPLANATION 

Area of this ram-t 

Ik~mclary of physiwrraphic 
provincP 

_---- 

Boundary of phyniogruphic 
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FIOIJBE l.-Location of report area (H, c) and arean o! prevl- quadrangle (Haley, 1966) ; B1, Knoxville quadrangle (Mere 
ously published chapters of Arkansas Qeologlcal Commission wether, 1967) ; F and a, Gn?enwood quadrangle (Hnley and 
lniormation Circular 20 or of U.S. Gological Survey Profea- Hendricks, 1908) ; and a and b, Scranton and New Blalne 
sional Paper 636 : A, Delaware quadrangle (Merewether and quadranglea (Haley, 1998). 
Haley, 1961) ; B, Paris quadrangle (Haley, 1961) ; 0, Barber 

(1936), and Hendricks and Parks (1950)) which per- that used by the U.S. Geological Survey for rocks ex- 
tained to areas near the Arkansas-Oklahoma State line. posed in the Ozark Pltountaina of northern Arkansas. 
The stratigraphic boundaries and nomenclature used in These rocks were traced in the subsurface sout,hward 
t,his report for rocks of Middle Pennsylvanian age are to the area of this report by Maher and Lantz (1953) 
t.hose of the U.S. Gwlogical Survey and were used by and Frezon and Glick (1959). The stratigraphic clas- 
Merewether and Haley (1961) and Haley (1961). The sification used in this report and the classification of the 
stratigraphic terminology for rocks of Early Penn- exposed rocks in the .4 rkansns Valley and Ozark Monn- 
sylvanian and pre-Pennsylvanian age is derived from tnina are compared in td)lo 1. 



COAL =LL, HARTMAN, AND CLARKSVILLE QUADRANGLES, JOHNSON COUNTY, ARK. c3 

TABLE I.-Xelaoted atratigraphio udts L or aear tlra Uod HiII, Hartman, and UJarkavilae quadrangbe 

_- 
Arkansas Valley and Ozark Mountains 

__---__I__- 

i--- 

-~ Atoka Formation 

--__ 
Greenland Sandstone Member 

Trace Creek Shale Memhe! 
-------- 

Kessler L.mlrstone Member 

Dye Shale Member 
-- 

Wtmlsey Member 

Brentwood Limestone Member 
-- 

Prairie Grove Member 

(:ane Hill Mewber .-- 

I 

Hloyd Formation Rloyd Formation 
antl I 

Hale Forrurtion 

Pitkill I.imestone 

-~ 

Fayettev;lle Shale 

Batrnville Sandstone 

Homw Formation 

Chattanooga Shale 

I-- renters C’hrrt 

St. Clxir Linwstonr 

----.----.-.-___ 

Plattin Limt3t4n9 

St. Peter Sandstone 

Evcrton Formation - 

- 
Prairie (;rove Member --__ 

-- 

Kwka of 

Minsisnippian age 

- 
(‘hattanwga Shale 

----- 

Penten Chert 

_-- 

.- 
ii z 

St. (:lair Limestone 

-I 

_-.-_ 



a GEOLOGY OF THE ARKANSAS VALLEY COAL FIELD 

Norman F. Williams, ,State Geologist, Arkanslts 
Geologicai Commission, provided samples of drill cut- 
tings from 16 of the wells drilled for gns in the t,llra> 
quadrangles. ‘l’ho Port Smith (;us Co. ~~rovided samples 
of drill cuttings from one well in tlke area. Gulf Oil 
Cor,p. and Phillips Petroleum Co. loaned copies of the 
electric logs of several wells to t)ho authors. The Gulf 
Oil Corp. also loaned sw~~plcs of drill cuttings ant1 
presented topics of electric logs from exploratory shal- 
low holes drilled in the qundrangles. Mr. Kenneth King 
of Clarltsville, Ark., loaned A c:ornpil:rt ion of old t:o:~I 
mine maps. To t,hese individuals ttntl orgntliztltions tlw 
authors express their sincere npprecintion. 

The geology of the parts 0.f thn Co:11 liill, Ihrtmnn, 
and Clarksville quadrangles that are south of the north 
boundary of the alluvium of the Arkansas River was 
mapped and intar,preted for this rt!port by Boyd I~. 
Haley. The remaining nortlrnrn ,pRrt, of the report, area 
was mapped and intenproted by 1:. A. Merewether. Tlrc 
contributions to this report by other personnel of the 
U.S. 0eologicnl Survey are noted where nppropiate. 

STRATIGRAPHY 

Scdi,ment.ary rooks of t,lre I’ennsyl\.:~~~ia~l System anal 
unconsolidated sediments of the (,urttornary System 
crop out, in t,llo Coal Hill, Hartrnnn, and Clnrksville 
quadrangles, Arkansas (,pl. 1). Setlinmtnry rocks of 
the Ordovician, Silurian, I)evonin,n, Mississippian, 
and Pennsylvanian Systems have been penetrat,ed by 
wells drilled for gas in the throo qundrangles. Most of 
these rocks are represented graphically on plate 2. 

The sediments of Quaternary age are strazm and 
river terrace deposits of Pleistocene age (Hendricks 
and Parks, 1’350, p. 78) and stream and river alluvium 
of Recent age. 

Rocks in the subsurface were stutlicd by examining 
the drill cuttings and clcctric logs of sela:t,ed holes 
drilled in these quadrangles. A doscri.ption of all wells 
drilled for gay in the mapped area is presented in table 
2. Electric logs, sample logs, nnd composite interpre- 
tive logs from 44 of tllo 51 walls tlrilld for gas in the 
area wcrc available for use in ilit,t:rpreting the sub- 

surface geology. Most of the strat,igrtbphic units pen+ 
trated by the wells can be correlated mit.hin a gas field, 
but corrolat,ions betwckn gas fields are genernlly more 
difficult because only a few dibtinctive units cm be 

traced throughout the area. 
The Gulf Oil Corp. drilled 188 shallow holes in the 

mapped area (table 3) while exploring the Arkansas 
valley for natural gas. The logs of these holes were 
used intensively by the authors in interpreting the 
stratigraphy and structure of the rocks beneath the 
alluvium of the Arkansas River. The logs of the shallow 

holes are mainly composite interpretive logs. Electric 
logs only were available for 10 of the holes and sample 
logs only were available for five of the holes. All elec- 
tric logy were made with the same equipment and proce- 
dures. The composite interpretive logs and the electric 
logs can be correlated, generally, throughout the area of 
this report. 

ORDOVICIAN SYSTEId 

EVERTON FOBYATION AND ST. PETER SANDSTONE UNDIVIDED 

Dolomite, snndstone, and shale, probably correlative 
wit,h the upper part of the Everton Formation and the 
overlying St. Peter Sand&one of the Ozark Mountains, 
were penetrated by the Humble Oil and Refining Co. 
II. L. Hembree Unit 1 (well 16) in sec. 25, T. 9 N., R. 
26 W. The combined thickness of these units in well 16 is 
214 feet. The rocks in the lower half of this interval 
consist of about 50 percent medium- to dark-gray 
slightly sandy to argillaceous dense to very finely crys- 

talline dolomite. Interbedded with the dolomite is dark- 
gray dolomitic shale and light- to medium-gray dolo- 
mitic very fine to fine-grained sandstone containing 
scattered medium sand grains. The rocks in the upper 
half of the Everton and St. Peter consist of about two- 
t,hirds light- to medium-gray very fine to medium- 
gr:,ined dolomitic sandstone c0ntainin.g scattered 
medium to co:irse santl grains. Interbedded with the 
sandstone is medium-dark- to dark-gray dolomite some 
of wllicb is very finely to finely sandy. 

PLATTIN LIMESTONE AND KIMHSWICK LIIdESTONE UNDIVIDED 

A unit of limestone with a few thin beds of shale, 
penetrated by well 16, probably represents the Plattin 
and Kirnmswick Limestones of the Ozark Mountains. 
This unit is 110 feet thick and is about 90 percent lime- 
stone. In the lower part the limestone is medium gray 
and dense, and in the middle and upper parts it is 
light to dark gray, dense to finely crystalline, argil- 
laceous, nnd finely sandy and contains medium-gray to 
I)lnc*k chert. The limestone in the middle part is dolo- 
nlitic. Tile shde ranges in color from medium light gray 
with a wnsy luster to dark gray. 

FERNVALE LIYESTONE 

Ilimestone probably representing the Fernvale Lime- 
stone of the Ozarks was penetrated by well 16. It is 
light gray, slight,ly dolomitic, and dense and contains 
scattered chert and a small amount of pyrite. This unit 
is 30 feet thick, 

CASON BHALE 

A siltstone unit in well 16 is probably the Cason 
Shale of the Ozark Mountains. The silt&one is about 3 
feet thick, light greenish gray, and very limy. 
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a3 QEOLOGY OF THE ARKANSAS VALLEY COAL FIELD 

TAHLB X-Deacriplion of shuliow holea drilled by the Gulf Oil Corp. in thx Con1 Hill, Harlman, and Clarkaville quadrangles 
Hole numbnr: Com~ony dealgnatlons. Romwks: Samples eramlned and log ed by lndlvlduala named. LithotWlC and 
Lo&Ion: NI,, ,,ort HIIR; WI,, west llrm; 131,. south Ihm; EL, ntxt Ilnn. 1 oleotrlcal loge avatlable unleaa otherw a~ noted. 
Bottom of hole: Strullgruphlo posltlon abovn, A, or Mow. H, top of IIartshorne 

Sandstone. 
_-. .--- ~~-- ~~____ _~-.- -- 

nottom of hole (rt) Remarks 

z 
4 
5 
0 

8,: 
:‘: 

12 
13 

14 

16 

17 

18 

19 

:; 
23 

24 

25 

20 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

W)(SW)/rSb:)/, ncc. X, ‘l’. !) N. It 23 W. 
NW)#I~:$/rSJI:Y, RCC. 9, 1. . ” 0 rd., ii. 23 w. 
NE~/rNW~/,Sls)/r H(!O. 17, ‘r. 9 N., It. ‘23 w. 
NEj/,Nl~:)~SW::Sl~:~~ ROC. 16, T. 9 N., It. 23 

y,SW5/c HOC. 13, ‘I’. !) N., It. 23 

N$SW)/IRW):SW)i xc. 18, ‘l’. !) N., 1~. 23 

3,OOh ft fronl NI,, 4,330 ft fro111 W I,RPC. 19, ‘I’. 
!I N., II. 23 W. 

4,1X0 ft from NI,, ‘, 550 ft from WI, see. 19, 
T . ! J N 11 23 Ii” # I 

5,260 ft f&m 
. . . 
NI,, 4,100 ft from WI, RGC. l!J, 

T 0 N II. 2’% W 
NE$NJgj!NJ!:>;Nl$ BCO. 23, T. 9 N., It. 24 

SlS)/,‘NW)#W)/, HOC. 24, ‘I’. !) N., II. 24 W. 
~ec. III, T. !I N., II. 23 W. 

L, 1,525 ft from WI, RCC. 19, 
T. !) N., II. 23 W. 

7,050 ft from NL, 2,950 ft from WL R~C. l!), 
T. !) N., II. 23 W. 

60 ft north of hole 22 SE)#W)/,NWY, RBC. 19, 
T. 9 N., It. 23 W. 

2,871 ft from NL 1,765 ft from IZI, R~C. 35, 
T. 0 N., It. 23 tv. 

4,550 ft from NL 1,200 ft from P:J, RCC. 35, 
T. 9 N., 11. 23 tv. 

1,875 ft from ST, 3,125 ft from WI, R(:o. 2, T. 
8 N., 11. 23 w: 

3,960 ft from NT,, 2,800 ft from 151, HW. 3.5, ‘r. 
0 N., It. 23 W. 

2,4;0 f;tfr;;l{L, 25 ft from WL RIX. 23, T. !) 

50~‘ff+n;J~‘900 ft from WI, see. 23, ‘r. 9 
. I 

1,506 ft ‘fr3m IGL 1,150 ft from WI, see. 20, 
‘I‘. 0 N., It. 23 k. 

5,100 ft from SL, 3,290 ft from WI, ACC. 33, 
T. 0 N., R. 23 W. 

2,975 ft from SL, 2,400 ft from WI, see. 33, 
T. !) N., 11. 23 W. 

050 It from 81, 1 900 ft from WI, HOC. 33, 

‘r. !# N 11. 25 vt. 
050 ft f&n SL,- 100 ft from WJ, HCC. 31, T. 

0 N.. 11. 23 W. 
26 tt fl io&-RI,, 25 ft from EL R~C. 30, T. 9 N., 

R. 24 W. 
00 

r,o% 
T. 9 N., 

2,225 ft fr 

0 ft $o;; N$, 25 ft from EL RCC. 1, T. 8 

ft’from d1 1 100 ft from WI, RCC. 32, 
11. 23+w: 

om NT,, 80 ft from EL RCC. 6, ‘l’. 8 
R. 23 w. 
ft from SL. 300 ft from 1% RCC. 34, cr. 

0 ft from SL 1,950.ft 
24 k. 

from ISI, HCC. 33, T. 9 
11. 
‘t, from SL 1,100 It from lGI, sec. 6, T. 1, nr nt 

300 
520 
3x4 
:n 1 

:n7 
3 10 
335 
349 
370 

330 
355 

334 

332 

322 

340 

303 

370 
330 
337 

332 

332 

334 

325 

324 

344 

337 

334 

337 

333 

355 

387 

346 

354 

346 

410 

378 

325 

326 

338 

348 

000 
~iO0 
I!JO 
130 

142 
2OS 
21s 

GO 
42 

2X3 
197 

120 

285 

241 

405 

385 

335 
3i4 
745 

285 

187 

47!J 

295 

215 

154 

265 

345 

98 

421 

109 

290 

200 

590 

260 

170 

365 

39s 

545 

400 

325 

__--- .- ..-__-. -~-----~ 

270 B 8. E. I’rezon. 
OB 
8B 

No liz$ogic log. 

i!B DO: 

4B DO. 

1B B. R. Haley. 
1B B. It. Haley; no electrical log. 
4B B. It. Haley. 

Unknown A B. R. Haley; no electrical log. 

No lithologic log. 

DO. 

B. R. Haley. 

E. A. Merewether. 

B. R. Haley. 

Do. 

323 B 
15 A 

4A 

1B 

429 A 

243 A 

253 B 

E :: 
8B 

348 A 

204 B 

11 B 

126 A 

329 A 

337 A 

1B 

355 A 

44 B 

2B 

302 A 

352 A 

388 A 

2B 

352 A 

373 A 

299 A 

298 A 

178 A 

308 A 

295 A 

Do. 

DO. 

Do. 

B. R. Haley. 
No lithologlc log. 
8. E. Frezon. 

DO. 

Do. 

B. R. Haley; 440-W fault at depth of 242 ft. 

B. R. Haley. 

Do. 

Do. 

Do. 

Do. 

8. E. Frezon. 

B. R. Haley. 

S. E. Frezon. 

B. R. Haley. 

B. R. Haley; 04-ft fault at depth of 248 ft. 

S. E. Frezon. 

B. R. Haley; 54-ft fault at depth of 293 ft. 

B. R. Haley and S. E. Frezon. 



COAL IIILL, IIAI~‘I’MAN, ANI, CLAHKGVILLE QUADHANCILIC:~, JOIINHON CWUN’I’Y, Attli. (‘1) 

‘I’.DLB 3.- -Descriplion of hallow holes drilled by the Oulj Oil Corp. in Ihe Coal Hill, Harlman, and Clarksville quadrangles-Coutinued 

‘2 
cl&. 
1,X) 

-_ ~.. 

4 5 

4ti 

47 

4s 

50 

6’2 

53 

56 

5H 

us 

BT, 

XG 

N7 

88 

89 

90 

91 

92 

03 

94 

95 

9G 

97 

98 

!I!) 

100 

101 

103 

104 

105 

1 OG 

107 

111 

112 

123 

124 

125 

900 I’(. frc,tlk NI. 4,100 IL I~OIII 11:l. m:c. 12, ‘I’. 
8 N., It. 25 d’. 

4,650 rt from Sl,, 60 rt frolll WI, nvv. 11, ‘1’. 
XN 1125W 

1,925 fL fIwIl1 HI,, 150 rt flvlll WI, RP(‘. 3, ‘1’. 
XN 11 2.5W 

850 ft’)&I NL, 
It. 28 w. 

b fL froth b:I, Hc:c. !), ‘I’. X N., 

475 It from NL 4,150 fL from JSI, wv. S, ‘J’. 
X N. It. 25 ti. 

2,525 it from NI, 4,025 fr, from 151, we. 8, 
‘1’. 8 N., It. 25 iV. 

1,160 ft from NL, lo fL fro111 lG1, ncc’. x, ‘l’. 
X N.. IL 2,s W. 

1,250 ft from NI,, 
‘1‘. H N 11 P6 W 

3,950 ft front 151, .sv. ,\, 

3,400 ft f&ml’ NL, ioo ft from 1CL ~(a(:. :I, ‘1’. 
X N., It. 26 W. 

535 It from SL 
!J N., It. 26 &‘. 

50 ft from WI, wc. Xb, ‘1’. 

500 It from NL 1,300 ft from ICI, xw. 2, ‘1’. 
H N., 11. 20 ti. 

:j,OOO ft from NI., 
XN., 11.20 W. 

50 fl front WI. m:c. I, ‘1‘. 

125 ft from NL 2,550 ft from WJ, nw. 1, 1’. 
X N. It. 26 ti. 

1,775 t’t from NI,, 20 ft from W 1, N(T. I, ‘I’. 
x N., It. 26 W. 

2,900 ft from NI+ 1,250 fl froltl I~;I, sm. 1, T. 
X N., IL. 20 W. 

2,010 ft from fil,, 125 ft fro111 W 1, w(nc. 35, T. 
!) N. II. 26 W. 

1,700 r’t from Nl,, 20 ft from Wl, HOC. 1, ‘l’. 
X N. Ii.. “0 W. 

1,825 ft from NI,, 
H N. It. 26 W. 

20 ft front WI, )ie’c. 1, ‘I’. 

2,X80 r’t from NL, 26 fL from 151, HOC. 3, ‘I’. 

X N. It. 26 W. 
2,276 I%, from Nl,, 25 fL fmn IGI, nw. 

X N. 11. 26 W. 
3, T. 

2,225 /t from NT., 25 It from 151, HOC. :i, ‘1’. 
X N., 11. 20 W. 

300 ft from Sl, 100 ft frwu 151, fwc. 3 I, ‘P. 
!b N., It. 25 ti. 

2,150 fL froul N I,, 1,550 ft. from WL 8w. 6, ‘J’. 
XN Ii 25W 

250 ft”fro;n NI,’ 76 ft frotn 151, wc. ;(5, ‘1’. 
!) N. 1:. 26 w’. 

2,550 it from Hl,, 2,700 fL froru Wl, flw. 36, 
‘1’. 9 N., 11. 20 W. 

160 ft from NL 1,300 fl Iron1 ICI, ROC. 30, ‘1’. 
!I N.. 11. PO ti. 

150 ft ‘from f+l, 
!) N., JL. 25 6’. 

100 ft from Wl, 

2,275 ft from NI,, 20 ft frorl~ WI, 
!) N., It. 2~ W. 

2,X00 ft from NJ,, 450 ft from 1411, 
!I N.. Jt. PO W. 

HCf!. 3 I , ‘J’. 

H,!C. 30, ‘I’. 

nw. 20, 1‘. 

2,440 it from NL 2,640 fL from WI, mw. :j:), 
‘1’. 9 N., It. 20 k. 

1,550 ft from BL, 430 It from ICI, flee. 20, ‘1‘. 
!) N., It. 2G W. 

300 fL from HI, 630 fl from WI, twc. 20, 1’. 
!) N.. 11. 20 &I. 

(175 ft ‘from SL 
9 N., II. 20 ld. 

5 ft from WI, m:c. 25, 1‘. 

20 ft from NJ, 790 ft from WI, ECC. 82, ‘1’. 
!) N., It. 25 tV. 

2,650 ft from NL, 800 fL from WI, RIX. 32, T. 
9 N.. It. 25 W. 

2,220 h front NL 3 475 IL from H’l, MT. 32, 
1’. 9 N., R. 25 ti.’ 

3’20 :11:1 :\ 

570 11 13 

210 234 A 

255 298 h 

200 318 A 

32% 99 A 

210 240 A 

255 199 A 

1 ,Y .-I 230 A 

:14.-l 77 A 

2% 2B 

218 3B 

275 234 A 

173 2 13 

240 296 A 

230 2x1 A 

2ti2 1B 

241 1B 

2Gt3 297 A 

L’RO 215 A 

28G 43 B 

242 At the top 

153 4B 

557 3B 

221 5B 

210 12 13 

134 1 Ii 

lG1 9B 

2’4 II 5B 

5 *-I 20 

2ti3 2B 

104 5A 

18!) 1B 

lG8 2A 

70 25 B 

I:18 12 A 

167 7A 

II. It. ll>~l~~~, ttntl d. J(:. Vrc~zotl. 

s. 15. I“ImoI1. 

13. It.. JInlcy. 

B. It. II:rl~~y and S. E. Freeon. 

Do. 

B. IL. Haley. 

DO. 

110. 

DO. 

DO. 

W. L. Adkison. 

DO. 

B. 11. Haley. 

W. 1,. Adkison. 

DO. 

B. II. Haley. 

DO. 

WiXl;if:dkison; 292-ft fault at depth of 

B. II. J&y. 

Do. 

Wil$ftdkison; 1?5-ft fault at, depth of 

B.,;;t+Haley; 175-ft fault at depth of 
_-- __. 

B. It. Haley. 

Do. 

W. L. Adkison. 

DO. 

110. 

B. Ii. Hulcy. 

Do. 

B. 11. Jlnley; no electrical log. 

B. IL JlRlCJ. 

13. R. Haley; no electrical log. 

W. L. Adkison. 

B. 11. Haley; no electrical log. 

B. 11. Haley. 

Do. 

Do. 



Cl0 GEOLOGY OF THE ARKANSAS VALLEY COAL FIELD 

TABLE 3:--1)csc:riplion oj shallow hulea ddlcd IJ:I/ the Uulf Oil Corp. it1 the Cod Hill, Iturlmun, untl Clatkaville quadrangles-Continued 
___--.. .- 

‘2 
(Pt!i. 
I, 3) -.-- 

1% 

137 

138 

129 

130 

__-. 

Hottom 01 hole (It) Remarks 

135 

130 

137 

138 

139 

140 

141 

14x 

143 

144 

145 

146 

147 

148 

149 

160 

151 

152 

1153 

in4 

in5 

160 

157 

158 

._~ 

2,276 ft from 81, ” ,(i5U fL frolri 151,, ncv*. 31, T. 
9 N., IL. 26 d. 

1,500 ft. from N I+ 1,350 fl, fro!11 11;1,, HW. 28, 
T ‘1 N It 25 W 

30 fi iro,rr’Ni,. 30 ft.‘fmu B:l,, wc. 34, ‘r. I) N.. 
11 25w 

2,65b ft fr;,,n Nl, 20 ft from I&, ~cc. 34, 
I’. !J N.. LL. 25 d’. 

2,600 It f;ont N 14, 2,050 ft from II&, sec. 34, 
T. 9 N It ‘2d W. .I . 

50 It, fro]‘) NL, 2,650 Cl. Iron’ KI,, ‘ice. 34, 
7’. 0 N __ II. 25 W. 

50;: f;ymWSL, 50 fL fron’ WI,, HO. “7, ‘I’. !J N., 
‘r 

z,sob ft f&l,, RI,, 1,250 fL frol’l WI,, nc,c. 27, 
7’. !I N., Il.; 25 W. 

3oc;ft ;y; g,, 70 fl frolll Icl,, fi1(>0. 20, T. 9 
t . 

2,050 ft fronl Nl,, 2,700 fl from WI,, HCC. X5, 
T. !) N.. 11. 2.5 W. 

5,250 fb fbr NL 2,300 IL from EL, not. 35, 
T. !I N., 11. 25 h’. 

4,626 ft from SL, 1,460 ft from EL, sec. 27, 
T 0 N 11. 25 W 

20 it’fr& Si,, 2,Vi5 fL from WI,, HCL’. 23, 
T CJ N It 25 W. 

2,62b ft ‘ir& NL 
T. ‘3 N., 11. 25 +I. 

20 fl from EL, HCC. 36, 

2,600 it from SL, 2,%X0 ft from EL, ~ec. 26, 
T. 0 N., II. 25 W. 

2,466 ft from NL 2,6!)0 ft from EL, ROC. 25, 
T. 9 N., 11. 26 kr. 

60 ft from SL, 125 fb from WI,, HOC. 24, ‘I’. 9 
N 11 25 W 

2.50~ ft’ from ‘Nl,. 25 ft from KI,. HPC. 25. 
’ I’. 0 N. 11. 56 vir. . . 

2,7hb ft, f& Nl,, 2,800 ft from WL, RCC. 30, 
T. 9 N., II. 24 W. 

20; fl;;)ll;sNI+, 75 fl from ISI,, ROO. 25, T. 9 

20 ft’fro;n bL, r,O ft from IU,, HCC. 25, ‘l’. 9 N., 
It 25 w 

20 fd from SL 3,030 ft from WI,, nrx. 30, T. !I 
N., 11. 24 it'. 

2,075 ft from Sl,, 2,430 ft. from WI,, ncc. 31, 
T. U N., 11. 24 W. 

2,740 ft, from SL, 1,4!#0 ft from l~:l,, H(:P. 36, 
T. 9 N., It. 26 W. 

1,730 ft front NL, 2,535 ft front IQ,, HC~. 1, 
‘I?. 8 N., It. 25 W. 

10 ft from SL, 12.5 ft from bll,, HOI’. 30, ‘1’. (3 N., 
11. 26 w. 

2,.5~O~;tf$~$L, 10 ft from El,, RC~. 31, 1’. (3 

600 & frbm ST, ‘3,950 
N., 11. 24 ut. 

ft, from WI,, RCC. 31, T. 9 

3f.f:: from NT,. 1.715 ft frorll El,. HCC. 31. ‘I’. 

176 ft 
9 N., 11. 

2 630 It frl 
’ rr. 9 N.. 11. L.1 w. 

‘Iron, 11. 24 RL w: 
* 

2,800 
24 Iv 

ft from WI,, ~cc. 80, T. 

b;r; NJli,!,i5Q5 it from WL, HOO. 19, 

2,818 ft from N1, 1,595 It from WI,, HP,‘. 19, 
T. !J N., II. 23 b’. 

364 

354 

354 

362 

3.53 

:;52 

350 

351 

352 

348 

:Lvl 

3.50 

348 

348 

349 

348 

347 

348 

347 

351 

352 

342 

357 

350 

345 

3.55 

356 

340 

360 

349 

33 1 

329 

330 

SH 1~. 11. Ilaley. 

4u DO. 

17 B Do. 

13 B DO. 

___-_---_-- B. It. Haley; starts in McAleater Forma- 
tion and ends in Atoka Formation; 
Hartehorne Sandstone faulted out; 
290-ft fault at depth of 442 ft. 

I3 1~ B. It. Haley. 

29 1~ 110. 

10 B Dn. 

___ B. R. Haley; starts in McAlester Forma- 
tion and ends in Atoka Formation; 
Hartshorne Sandstone faulted out; 
25%ft fault at depth of 332 ft. 

298 A B. 11. Haley. 

158 A Do. 

22 B DO. 

5B DO. 

296 A Do. 

9B Do. 

118 A Do. 

6B Do. 

202 A Do. 

256 A Do. 

2 A E. A. Merewether. 

267 A Do. 

363 A Do. 

299 A Do. 

357 A B. It. Haley. 

23 B Do. 

238 A DO. 

2.53 A DO. 

353 A DO. 

13 B Do. 

343 A Do. 

356 B Do. 

4B 1)O. 

_-----_-_.--- B. R. Haley; starts in McAlester Forma- 
tion and enda in Atoka Formation; 
Hartahorne Sandstone faulted out; 
242-ft fault at depth of 212 ft. 
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TAI)LY: ii.-- Z)racriplinn of ~hullou~ ho/en tlrillcacf bl/ Ihrx Oulf Oil Corp. in Ihe Coal ZZill, Zlurlman, and Clarksville /llLorlmngles-Corlt.il~llctl 

150 

160 

161 

162 

107 

It38 
169 

170 

171 

172 

173 

174 

176 

170 

177 

178 

179 

180 

181 

182 

183 

184 

185 

180 

187 

188 

189 

190 

4,180 ft from NI,, 1,595 ft fro111 WI,, ROY:. 19, 
‘1’. 9 N., II. 23 W. 

3,9X0 ft from NT, 1,695 It froul \VL, sec. 19, 
‘I’. !) N., l(.. 2.7 h’. 

3,!)60 ft from NI,, , 
!b N., I’,. 44 W. 

00 II fr-orI1 \V I,, .rCbC’. z’x, ‘I’. 

2,390 ft from NL, GO ft. fronl \\’ I,, s,*,‘. ;):I, ‘I’. 
‘3 N., 11. 24 W. 

4,820 It from NL, 2,601) ft. frorll WI,, see. 23, 
‘I’. Y N., It. 2.2 W. 

120 ft from HI, 
9 N., It. 24 &. 

150 ft frwu WI,, nw. %X, T. 

870 ft from NL 
9 N., It. 24 4. 

‘LOO ft from WI,, nc:c. :J:j, ‘l’. 

4,1900Nft iyrr4N$, 100 ft. from WL, sot. 38, T. 

2,500 ?t from NJ,, 2,7JO ft from WI,, wc. 32, 
I’. 9 N., 11. 24 W. 

47UNf$m; F.. 30 ft. frorll ICI,, HCC. 20, T. 9 

2,!d rt’rrom til,, 4!6 ft front WI,, sec. 2!l, 
‘1’. 9 N., II. 24 W. 

3,620 ft from NI, I,!)80 ft frown EI,, xcc. 2!), 
1’. !I N., II. 24 h’. 

15 ft. from Sl,, 1,:1:10 0 from WI,, nw. 20, T. 
9 N ., IL 24 w. 

7!)0 ft, from N I,, 400 ft from EL, sec. 2!), ‘I‘. 
!J N., II. 24 W. 

1,060 ft from NL IX0 ft from WI,, nchc:. 29, 
‘1‘. !J N., It. 24 iv. 

4,005 ft fron NL :$90 It from WL, sc’c. 2!), 
1’. !# N., Ii. 24 h. 

1,X20 ft fron SL, 1,X20 It from WI,, NCO. 30, 
‘I’. !J N., It. 24 W. 

870 ft from Sl,, 1,820 ft from WI,, HC~. :10, 
‘I‘. !a N., IL. 24 W. 

420 It frwtt SL, 1 X20 ft from WI,, nw. 30, 
‘I’. !) N., II. 24 d’. 

645 IL from SL, I X20 tt from WI+ ~011. ;{O, 
T. 9 N., lt. “4 d’. 

1,560 ft from NI,, 1,250 ft from WI,, sec. 28, 
‘l’. !) N., It. 34 W. 

60 ft frou~ NL, 1,600 ft frolit WI,, sec. 28, 
‘1’. 9 N ., It.. 24 W. 

1h 
Y 

th of 
IlO 0 (It) 

‘jM1 

GOI 

4.50 

217 

4x,; 

320 
2!lU 

2 .-I 4 

711 

3rd 

450 

425 

356 

320 

355 

40 1 

405 

‘276 

:L50 

410 

230 

36’2 

38F 

n!NJ 

7;10 

4:w 

315 

455 

-. -..-.. - ..~ ~_ - ~---. - 

- B. Il. Ilaley; starts in McAlester Forn~- 
tion and ends in Atoka Formation; 
Hartshorne Sandstone faultecl out; 
244-ft fault at depth of 187 ft. 

B. R. Haley; starts in lowermost Savanna 
Formation and ends in Atoka Forma- 
tion; Hartshorne Sandstone faulted out; 
433-ft fault at depth of 473 ft. 

_-_-_-__- B. It. Haley; starts in lowermost Savanna 
Formation and ends in Atoka Forma- 
tion; Hartshorne Sandstone faulted out; 
475-ft fault at depth of 328 ft. 

I 13 B.,P. Haley; 3X8-ft fault at depth of 138 

I!:. A. Mcrcwetllcr. 

Do. 

Do. 

Do. 

E. A. Merewether; 6-ft fault at depth of 
216 It; 29-ft fault at depth of 278 ft. 

B. IL. Haley. 

110. 

Do. 

B.ftR. Haley; 57-ft fs.ult at depth of 96 

1~. it. Haley; 130-ft fault at depth of 224 
ft. 

E. A. 1Icrt:w cthcr. 

Do. 

Dn 

Dl,. 

E. .4. blerewether; IO-ft fault at depth of 
90 ft; 36-ft fault at depth of 138 ft. 

E. A. Mcrewether; 30-ft fault at depbh of 
507 ft; 30-ft fault at dqth of 544 ft,. 

E. A. Merewether; 21-ft fault at dept,h of 
278 ft; 40-ft fault at depth of 314 ft. 

E. A. Merewether. 

No lithologic log. 
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PENNSYLVANIAN SYSTEM 

Momtow BERIE~ 

Rocks of the Morrow Seric!s do not crol) out, bnt have 
hO001~ Iti, 1UlWt pwtiniiy iX!llt!t l’ilt C?tj I)y 37 OT t ir0 51 WUIIS in 
tile arm. ‘~1113 Morrow, I iw oidwt series in the I’c:m~+yl- 
vanian Syslonl, is ovarlaill by 1 IN? i\r oka Series, and in 
this area it Nmsistts of 1 IN: 1 la10 Format.ion 1~~1 the 
overlying Isloyd ~orinst.ion. ‘I’ll0 ~1 ral igral)hic nomen- 
claturo of the Morrow Scrickn in 1 hn Ozark Mounla~ins 
and Lllo Arkansas Vnllny is iist~cl in td)h 1, Tho rocks 
of Morrow age in th(? nrru of this report are correlative 
with the Ihie E’ormat ioii rimi he Illoyd Formf~t,ion ht 
cannot b0 divided into t Iirse formaLions with certainty. 
The litholog,y of the upl)t!r I)arI OF tile ITale Formation 
in this area tlillers enough from the lithology of the III)- 
per part, of the ITalc in t hc Oxnrit Mountains to prc- 
oludo the selt~:t,ion of :I CO~II~OII l~p1w boundary. The 

1Iale I”ort~iation is com~wsd of 1 wo mcmlxws, the Cnnc 
Hill and t.hu ovcrlyiilg l’ri~irio (irove, s~~)arnted by an 
unconforrnit.y. The (‘(Iu1t? 1 I ill Mcr111ntr call be tlistin- 
guished from the younger i1llil.L: of fho Morrow Series 
and is described separafsly in this report. The Prairie 
Grove MemlM~r of the I Iaie J’ornration and the 13loyd 
Formation arc dcnscribed as a single Imit. 

The lower and upper I)oundnriea of the Morrow Series 
are unconformit~ios where cxpos’cd in thu Ozark Moun- 
tains II& may be 111IC1)11foi.tIIities in the Arkansas VIII- 
ley. The seied,ion of the lowi~r and upper limits of the 
Morrow in this area is basctl, rrl;;p(~(~l.ively, on the pros- 
cnco of limy rocks corrcirit ive wit.11 the Pitkin Lime- 
&me of Mississippian ILKP r~ntl on the pr(!sencA of elastic 
rocks and beds of bentonitu typic,ai of the lowest, part of 
the A t&a Formation of Ponnsy 1 vaninn age. 

The Morrow Series in the mapped area is composed 
mainly of shalt, sandstom+, IIJNI siifstom, but it also in- 
clucles limcs(one unifs. The t,hickness of the Morrow 
Snric% in this won, wlwo measirrcd, ranges from about 
820 to thout !)55 feat,. Regional si.udies (E. E. Glick, 
written commun., 1964) indica(ta that fllo thickness of 
the Morrow Seriox increases toward the south and south- 
east in the Arkansas Valley. ‘1’110 thicknesses of the 
Morrow Series in the area of this report generally 
correspond to those in the region as a wholo. 

The most complelfi st,rut,igrnptiic s&ions of Morrow 
age are, rq)rcsentMl on t ha logs of t.hn Arkansas West.- 
WI\ Gas Cm. R. Floyd 1 (wthli 5) and the Stephens, Inc. 
P. Sunderman IJnit 1 (~11 C,), in the Cd Hill ps field 
(pl. 3)) the Phillips 1% rolenm Corp. South Clarksville 
1 (well R), the Stephens Production Co. IX IL Cobb 1 
(~011 28)) t.he d. M. ITnbcr Corp. Mabry 1 (well 48), and 
the Gulf Oil Corp. Ragon 1 (woli 42). The Morrow age 
rocks ill wells 5 an{1 6 11~: :llmlf. fiT,O Rand 820 fed thick, 

31~340 an-.-- n 

ivsped i vuly, rlntl I he scct,ions :1I’o con1plel c?. 111 well s 

the rocks of Morrow age are faulted, and about 100 feet. 
of section is missing. The section remaining, about. 7% 
feat thick, cons& of approximntcly 43 percent slr:llta, 
32 percent silt&one, 15 percent sandstone, and 10 percent. 
limestone. The rocks of Morrow age in well 28 are un- 
faulted and are about 868 feet thick. In the Mabry well 
(wcli 48) t,hc section is about 855 feet thick, and about 
100 foot was removed by faulting. The rocks are com- 
posed of &out 40 percent shale, 11 percent siltstone, 29 
percent sandstone, and 11 percent limestone. The Ra- 
gon well (well 42) probably failed to completely penc- 
trate the rocks of Morrow age by lo-100 feet,. There the 
sr&on is not faulted, it is 801 fest thick, and it consists 
of about, 24 percent, shale, 7 percent siltstone, 67 percent 
sandstone, and 2 percent limestone. 

The stratigraphic units of the Morrow Series in this 
area are not uniform in either thickness or litholo,ay. In 
the Altus and Coal Hill gas fields several lithologic 
unils within the Morrow are distinctive enough to be 
recognized on the electric logs of the closely spaced gas 
wells. However, these lithologic units cannot be identi- 
fied with certainty in wells in other parts of the :rrrn of 
this report. Tho dissimilarity of the sections in the area 
probably results from fncies changes nnd from chan- 
neling amciated with unconformities at the top of 
ancl within the Morrow Series. The sandstone units in 
the Ragon well (well 42)) distinctive in abundance and 
thickness, may grade laterally into other lit,hologies in 
other wells and represent a change in the environment 
of deposition, or they may be locally thicker equiva- 
lents of sandstones in other wells and represent a deeper 
part of a standstone-filled channel. 

CANE HILL MEXJIIER OF HALE FORbfATION 

Rocks in the lower part of the Morrow Series, cor- 
relative with the Cane Hill Member of the Ozark Moun- 
t nins, were penetrated by wells 5,6,8,28,42, and 48, but 
they are missing from well 16 because of faulting. The 
Cane Hill Member in these wells consists of shale, silt- 
stone, sandstone, and limestone and ranges in thickness 
from about 275 to about 340 feet. The thickness of the 
Cane Hill is about 285 feet in well 5, about 275 feet in 
well 8, about 330 feet in well 28, and about 340 feet in 
well 48. In well 8 the Morrow Series is faulted, and in 
well 42 the base of the Cane Hill is below the bottom 
of the well. 

The lithology of these rocks, where penetrated by 
wells 8,42, and 48, is depicted on plate 2. The Cane Hill 
Member in well 48 is 70 percent dark-gray to grayish- 
black shale, 15 percent light- t,o medium-gray slightly 
limy siltstone, and 15 percent light-gray slightly limy 
very fine grained sandstone. The pnrt of the Cane Hill 
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in wall H c*ollsis!s of Illc!cli~lltl--li~_‘Ilt gray to tirfxliifm- 
(I:~rk-g~*uy vrt*y Iitlely s:u~fly sIigIlt Iy Iil\ty siltsf,oflf!, clrfrk- 
gray slightly silty sliah~, :~nd 1 iglit- to d:irk-gray vc9.y 
finely sandy liuely to very coarsely i:q~sl~nl lifif: 1 inlf:- 
stone. The Cane Itill in well 42 cousist,s of iiir:ilium- to 
dark-gray siltstone that, is in part slightly limy, and 
dark-gray shale. The drill cuttings frotr~ wdls 5, (i, and 
28 were not examined. 

1b.m~~ Chv~ MEMUICU OF HALIC I~WATION ANU Ikouf) 

E’osn~ ATION ~JNIWIIUW 

‘l’lia uuit, coinlmscfl of the I’rairic! (; twf+ hlornln~r 01 
the IIale Formation and the Uloyd Pornlwi ion is west 
complete in wells 5, 6, 8, 28, 42, and 48. In these wells 
the unit consists of sandstone, shale, siltstonc, and lime- 
stone and ranges in thickness from about 538 to about 
752 feet. The thickness is about 666 fcot in well 5, nbout 
645 feet in well 6, about 538 feet in well 28, nnd bout 
752 feat in well 42. In well 48 the unit is about 515 feet, 
thick, but an additional 100 feet was removed by fnult- 
ing. A fault prevented the determination of the thick- 
ness in well 8. 

The Prairie G~u)vo and I%loytl unit in the mapped 

area con~mo~~ly cousists of a thick basal sandstone over- 
lain by iuterbcdded shale, siltstone, saudstone, and lime- 
stone. Win lit,liology of t tie l’ribiric Grow and Hloyd 
in wells 8, 42, mfl 48 is drpictctl on pl:Ltc! 2. Where 
penf3tratk!il by wf~l I 42 the uiiit i9 21 percent dark-gray 
shale, commonly silty and micllccous ; 5 prrcmnt me- 
dium-gra.y vckr.y finely salit1.y or nrgillnc~fwns niicaccow 
silt&one; 71 percent light-gray very fine to fine-grained 
sandstone that coutuil\s rnctlium t.o course sand grains 
in part and is silty, limy, and c~li:Lrt,xo5o in part,; and 
3 parcent light- t.0 Irlc!tliiltll-~i.,ly, tlrliso to granular 
limest;ono that is very fiucly sandy in ~)lnces. The per- 
centage of s;zndst,one ‘in the unit. in t,his well is probably 
iinuaually large. Tlie ]):irt of the Prairie Grove and 
13loyd unit in well 8 is cotulx)st?d of dark-gray silty 
shale; light-gray to Illu(liunl-d;Lt.l~-gr~~.v silt&one thal 
is limy in part and vrzry finely subtly in part; light. 
gray to nla~liunl-(llLrk-gruy limy vc:r’y fine to filmgrained 
sandstone lhrlt is silty in 1~1:~f:f~s; light-gray 1.0 nlcdiurn- 
dark-gray I imy, fine- to Ill(!diIIIil-~railiOd sautlstonc 
containing sc:at;l.urcd coarse ‘iuld very wwsft grthu; aiif: 

light-gray to iiloliiurli-tlllrlc-#r2ly slightly very finely tc 
finely sandy, dense to very conrsnly cryst,alline lime. 
stone, In well 48 the unit is gennrally composed of dark. 
gray very finely micaceous sh:llc; I igIlt- to medium 
gray very finely InicaMous silt~stoni:, :ir.gill:lrcous in purl 
and slightly limy in part; very light, to light-gray 1imJ 
very fine t,o fine-grain& sandst,onc ; :tntl 1 i@- to dark, 
gray sandy dense to granular liulcstontt. 

ATOKA SERIES, ATOXA FORMATION 

‘I’ha m:l;s of tile Atoka Series in Rrkanszs constitute 
he .it,oka l’ormation. ‘L‘lic Atoka Formation is sepa- 
*iLto(l I’n)m thu overly in, 4~ I Iartshorno Sandstone by a 
.lisconformity and from tllo underlying Ijloyd Forma- 
;iou 1)~ an unconformity. The top of t,hc Atoka Forma- 
iion was traced into the area of this report by surface 
fml)ping from the adjacent Knoxville quadrangle to the 
::Lst (Mcrewet,hcr, 1067). The base of the formation in 
the subsurface is generally the bnso of the first sand- 
it,ono :~bove rocks typical of the Morrow Series. Identi- 
lic::lt ion of the 1n.w is commonly aided by the presence 
II :L distinctivn thin ld of bentonite, generally less 
111rln 80 feet above the basal sandstone of the Atoka 
(~hzon and Schultz, 19Gl). 

‘I‘llu At&a Formation in t.ho mapped area is com- 
\~)se:c’l mostly of shale, silt&one, and sandstone. It rangee 
in thickness from about 4,400 feet at the northwest 
corner of the area, to about 7,000 feet, at the southeast 
corner of the area. 

Rocks of the Atoka Formation are exposed along the 
east and north boundaria and in the northwestern part 
of the arca. Soule of the Atoka was penetrated by all 
OF t,lle 51 wells in t,hu area, and the base of the forma- 
t.ion was probably roached in 37 oE them. The wells 
Itlost useful in st~ltdying the st~ratigrnphy of the Atoka 
are the Humble Oil and Refining Co. Mo-Pat Unit 1 
(well l), Pllillips Petroleum Co. South Clarksville 
L (well 8)) Arkansas Western Gas Co. H. G. Sullivan 
1 (well 13), Murphy Corp. Altus Gas Unit 1 (well 
14)) Humble Oil and Refilling Co. H. 1,. Hembree Unit 
1 (well 16)) Tiumble Oil and Refining Co. D. L. Evans 
I (well 2O), Stephens I’roduct~ion Co. W. IT. Hooten 
! (well 31), walls 24, X2, 33, 46, 47, land 48 in the Scran- 
ton gas field, and wells 3‘7 through 44 in the Spadra 
gas field. The importance of theso walls to this report 
results from t,heir location and depth and the type and 
c:onlpletene,ss of their well logs. 

The Atoka Formation is mainly shale, silt&one, and 
sandstone, but it, inclucles a few thin beds of coal, lime- 
St>ollo, and bentoni te. St-rat,igraphic unit,s within the 
At.oka generally are not, consistent in either thickness 
or c*omposition throughout this area. Representative 
v:Lri:Ltions in the litholo,gy nnd thickness are depicted 
on plate 2. The s11xle is medium gray to grayish black 
:Lnd is commonly silty and micaceous. The siltstone is 
most.1.y light grny to dark gray, argillaceous to quartz- 
osn aud sandy, and generally micaceous and well in- 
tlurated. Most of the- sandstone is very light gray to 
medium dark gray, very fine to fine grained, and silty ; 
a small percentage is medium-grainecl and contains 
scattered coarse to very coarse grains. The sand grains 
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law xIIlNlI1~lIlILr to rouIl~lctl; t.lw medium and coarse 
grsins we the IIIost iwuitled. ‘I’lre eautlsto~Ics are qllartz- 

088 in part and argillaceous in part, and most are well 
indurated. I’yrite is IL co~r1ino11 Imwsory minerId in the 
At,oka, and iron-rich c:onc:ret,ions and fossil plant frag- 
monfs are scattered through the formation. A few beds 
of elastic rocks are slightly IiIIIy ; calcium carbonate is 
most common in the coarse-grai tlctl sandstones. Lime- 
stone makes up less (lla~r 1 lJer(bent, of the Atoka and 
occurs as tllin and probably Ienticular beds. The lime- 
stone% ure mndium gray to IIIediiIIII dsrk gmy, tlwsc to 
coarsely cryshlline, c01~11nonly slightly sandy, an(l 
fllightly fossiliferous. In the area of this report the 
At,oka includes at least two thin MS of bentonito. ‘I’110 
two beds are widrsprcnd, ~(1 P:LVII g~~~~tilly occurs near 
a corrolativo unit in t,lln formal ion. The lower of the 
two I’nllgrS fI*OIrI ti1wll. X0 to :hoiIt, 90 feet. ubove tlie 
base of the At&n, nntl the II~JIJUI-, frm~ &out 070 to 

about 1,060 feet above the base. The bentonite is mainly 
very light gray to giwnislI ~rrty nnd soft and flaky nnd 

has a waxy or pearly lusler ; it c~omrnonly contains very 
fine dolomite wystnls. 

The thickness of the Moka I’ILII~~H frm 4,493 Irat, in 

well 1, near the nort.hwest corner of the area, to B&i05 
feet in well 44, in t,ht3 HOLlt,lIt!asloI~n ))iLrt of the Iwe:i. WI0 
thicknaw of the Atoka I~loruudiotI in the Cod Irill, 
Ilnrtinan, and (%~rksvillo quatlrangle8 and atljaocnt 
‘/$&minute quadrangles to lhtr east, nnd south is sum- 
marized in figure 2. The formal ion, where ponot rated 
by well 1 (pl. l), ix 48 percent sht~l0, :I2 porcf3nt siltstone, 
and 20 percent sandstone. In well 20 the Atoka is about 
5,005 feet thick and is 41 percent shale, 42 percent silt- 
stone, and 1’7 percent, sandstone. 111 well 10 it is 5,9!)5 
feet t,hick and is 48 pcrccllt, slu~le, 33 percent siltstonc, 
and 10 percent sandstone. III \veIl 48 the format,ion is 
probably about, 6,540 feet, tllicak, including 620 fact of 
section removfd by faiill,ing, liti& excluding t,he missing 
section, is 54 percent shde, 27 ~JWCPI~~ silt stone, nntl 19 
percent sandst,ona. In wrll ,I3 the Atokn is npproxi- 
mately 6,585 feel; lhick, including 790 feet of section 
removed by fault.ing, ILn(l, exrc:lutling the missing section, 
is 51 percent sl~dc, 28 prccnt siltstonr, rind 21 percent, 
sandstone. 

In the report area t’ho Atoka Formation cnn !JC 

divided, very generally, into three parts. The lower part, 
about 700-1,000 feet thick, extends from the base of the 
formation to the uppermost. of t,hts two common bentJon- 
its beds or, where the Lentonito is Inissing, to an equivu- 
lent position on the log. The middle part of the Atokn, 
about 1,800-2,600 feet thick, extends from the upper 
bontonito bed to approxitnntfi tlapt,hs of 1,470 feet in 
well 1, 2,017 feet in well L1, 2,762 feet, in well 16, 3,210 
feet below the Ilartshorne in the Scranton gas field, 

I 

I 

, 

I 

0 5 IO MILES 
I I L->..,-A __.___ i.I 

LIST OF SlLECTHlD WELLS 

1. Humble 011 and Reflnlnn Co. MO-Pat Unit 1 

36. Xte6heoa Inc. A. C. Brown 1 
41. ouif 011 Corp. Spadru Bottom8 1 
42. Gulf 011 Corp. Ra on 1 
43. Gulf 011 Corp. Ar f aneue Real Blstate Co., Inc.. 1 
44. Wheeler and Ryan Arkaneae Minerale Corn. 1 
48. J. M. Huber Cdrp. Mabry 1 
MJ. Arkansas-Oklahoma Qas Co. WilLlne 1 
51. Qulf 011 Corp. J. J. Bauman 1 
52. Quli 011 Corp. Johnston Heirs 1 
M. Gulf 011 Cor W H Tackett 1 
54. Steve Qose dfhoitori Unit 1 
56. Qul! Oil C&p. J. W. Roberts 1 
Ml. Humble 011 and Reflnlng Co. Reinhart and Donovan 
67. Weetern Natural Gas Co. R. Gray 1 
T,B. Ouli 011 Corp. A. W. McElroy 1 
69. Slnelalr 011 and Glar Co. Bederal-Smith 1 
60. Qulf 011 Corp. R. Hembree 1 

unit 1 

E’IOURE L.-Thickness, in feet, of the Atoka Formation in the 
Con1 Hill, Hartman, and Clarksville quadrangles and vicinity. 

3,470 feet below the Hartshorno in the Union City gas 
field, and 2,000-3,100 feet below the Hartshorne in the 
Spadra gas field. The upper part, about 2,000-3,200 feet 
thick, extends from the top of the middle part to the base 
of the Hartshome Sandstone. The lower and upper parts 
of the Atoka are similar; however, plant fossils and 
coal are common in the upper part but sparse in the 
lower part. The middle part generally consists of thick 
llnits of mainly sandstone and siltstone, and thin units 
of shale. The grain size of some of th8 sandstone and 
siltstone units decreases from the top to the bottom of 
t lie unit -ideally from sandstone near the top through 
silty sandstone, sandy siltstone, and siltstone, to shale at 
the bottom. 

The part of the Atoka Formation that crops out in 
the area is about 400 feet thick. Shale, siltstone, and thin 
sandstone units in the upper part of the At.oka are well 
L!xposed on the steeper slopes beneath the Hartshorne 
Sandstone along roads in sec. 35, T. 10 N., R. 24 W., in 
sec. 3, T. 9 N., R. 25 W., and in sec. 1, T. 9 N., R. 26 W. 
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The best oxpos~~rw ol td~t! tlhlc s:~ntlslona in the Atokn 
are near the tops of the ridges in tlir! SWl/, see. 30, T. 10 
N., R. 22 W., and in the NE% sec. X, T. 10 N., R. 23 W. 
The axposccl shale is generally dark gray but wcathcrs 
grayish ormge, is vctry finely Inicweous, and is generally 
in beds less than 1 inch thick commonly in units as much 
as 35 feet thick. Most, of the sh:~lc is in tllick homogene- 
ous units, but unit.s of interlrrddcd thin ripple-marked 
siltstone or sandslone and slmla arc common. The ex- 
posed siltstone is mainly medium to medium dark gray 
and weathers yellowish orange; it is urgillaccous to 
slightly sandy, and mianccous. The siltstone is generally 
in beds about t-6 inches t,hick, ant1 it may br. inter- 
laminated with sl~r~le or it nirly l)(t ill units as u1uc~l1 rE 
20 feet thick. ITnits of silt&one are medium to thin 
bedded nnd evenly to unevenly bedded and commonly 
display ripple marks on the bedding surfaces. The cx- 
posed sand&one is very light gray t.o medium gray, 
and where wcathorcd it is yellowish gray, orange gray, 
reddish gray, and brownish gray. The sandstone is gen- 
erally very fine to fine grainod, silty, and micaceous, hut, 
the thickest units arc commonly fine grainrtl with scat- 
tered medium grains. ITnits composed predominantly of 
sandstone are as much as ‘70 fcnt t,hick. The sandstone 
is thin bedded to massive, is evenly to unevenly bedded, 
and may be lcnticulnr. The sandstone in the thick beds 
tends to be coarser grained than that in the thin beds. 
Much of the unevenly bedded sandstone is foresct 
bedded, and the rest has ripple-marked surfaces. Some 
of the lower contacts of the sandstone beds are grada- 
tional but others are sharp. The sharp lower contact of 
many beds outlines channels and inters&s the bedding 
of the underlying unite. 

Zone S, depictsed on plate 2 in the middle of the Atokn, 
includes in most places a sandstone unit and an undcr- 
lying shale unit,. The two unit,s arc intergradational. 
The grain size of thaye rocks, in general, decrcnsrs frown 
the top to the bottom of the zone. Zone S crops out in 
the Boston Mountains, a few miles to the north (Glick, 
Haley, and Merewether, unpub. data) but is not exposed 
in the area of this report. The zone 1~~s been penetrated 
by most of the wells in the area and is corrclntive 
throughout the area. The sandstone unit. in zone S of 
this report is probably eontinllons with the sandst.ont: 
unit of zone S in the Knoxville quadrangle (Merc- 
wether, 1967). Zone S of this report, in contrnst with 
Zone S of the Knoxville quadrangle, inc*lndes the shnlc 
unit underlying the sandstone unit. The base of zone S 
was redefined in this arca bt~ansc the sandstone unit 
grades into the shale unit,, and the base of the shale is 
a distinctive and widespread horizon. l’he snnrlstoncl in 
zone S is probably cont,inuons with t,he Self sandstone 
of 10d usage, ns used by the Fort Smith Geological So- 

bict,y Stratigraphic Committee (1960)) but is not con- 
,inuous with the Tackett sandstone of local usage of 
t,hat committee as indicated by Merewether (196’7). The 
l’nckatt sandstone, where penetrated by the Gulf Oil 
Corp. W. Ii. Tack&t 1 well in the Knoxville quadrangle 
to tho east, is about 700 feet nbovc the Self sandstone. 

The sandstone of zone C, exposed in the northeastern 
part of the area of this report (sec. 30, T. 10 N., R. 22 W., 
nnd sets. 25 and 36, T. 10 N., R. 23 W.), is a good ex- 
umple of the thick units of sandstone in the upper part 
of t,he Atoka. Zone C is easily, recognized and is wide- 
‘;prcad in quadrangles east of the area (Merewether, 
1!16’7), but it cannot be identified with certainty on the 
surface westward across the report area. Some wells in 
the Spadra gns field, in the central part of the Clnrks- 
ville quadrangle, have penetrated a thick Fandstone unit 
correlative with zone C and, using electric logs, this in- 
tcrval can be traced westward in the subsurface to the 
Alix gas field. Between the Spadra and Scranton gas 
fields zone C changes from sandstone and siltstone with 
scattered thinner beds of shale to shale with scattered 
thinner beds of siltstone and a few subordinate beds of 
silty sandstone. Wllere exposed the sandstones in zone C 
are generally light, gray to light brownish gray ; they 
weather to shades of reddish or yellowish gray. They 
are generally very fine to fine grained but contain scat- 
tered medium grains where massive and are medium 
l&led to mnssive and regulnrly to irregularly bedded 
with foreset bedding. The zone is as much as 70 feet 
t,hick and includes thick beds in channels, the fossilized 
limbs or roots of plants, and several discontinnous 
&ringers of coal within 3 feet of its base. 

Invertebrnte fossils were not found in the part of the 
htoka Formation exposed in the area, but a few were 
found in samples of drill cuttings from several of the 
wells. The invertebrate fossils in the Atoka are pelecy- 
pods, gastropods, cephalopods, ostracodos, bryozoans, 
crinoids, and brachiopods. These fossils apparently are 
not restricted t,o any part of the Atoka or to any rock 
type, but the greatest number and variety are in shale. 
Tire fossils are slightly more common in two parts of the 
fornldion : the lower 1,000 feet of the Atoka Formation 
includes scattered fossils in about half of the wells, and 
a zone of dark-gray shale and limy siltstone and sand- 
stone in the upper part of the formation contains fossils 
in slightly more than half of the wells. Fossils in this 
part of the Atoka were penetrated in well 8 at a depth 
of 1,415 feet, in well 16 at 1,760 feet, in well 20 at 1,426 
and 1,470 feet, in well 48 between 2,945 and 3,100 feet, 
and in well 34, in the Spadra gas field, between 2,000 
and 2,100 feet. Fossils were also found in several other 
wells in the Spadra gas field. 
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l’lant fossils are also prcsurved in rocks of the Atoka 
Formation. Casts of limbs or roots were found in a snnd- 
stono in the SWl/, sec. 30, T. 10 N., R. 22 W., and smaller 
parts of fossil plants were found in drill cuttings. The 
fossils in the drill cuttings oc(:ur mostly in dark-gray 
shalns in t.110 u])pcr half of the ALoka. 

Coal, mostly in lhin uncl probably lenticular beds, 
co111poscs lc?ss than 1 percent of the Atoka and is 1:lrgely 
conlincd to t.he upper part, of tile form&ion. Coal was 
found in a few samples from most walls, but 1101w of the 
beds persist throughout the area. The most widespread 
coal is at a depth of 976 feet in well 8,668 feet in well 14, 
1,167 feet in well 16, 2,297 feet in well 48, 2,177 feet, in 
well 46, and 1,267 feet in well 39, which is in the Spadrrt 
gas field. Coal was also penetrated in three other wells 
in the Spadra gas field. Coal in the htoka Formation is 
exposed in three parts of the area. In the SWl/, sec. 30, 
‘1‘. 10 N., R. 22 W., in the northeastern part of t,he 
Clarksville quadrangle, stringers of coal crop out with- 
in a sandstone unit. Another coul, about 4 inches thick, 
is exposed in the NElh sec. 27, T. 10 N., R. 24 W., near 
the middle of t,he north border of the area. The thickest 
coal of the Atoka exposed in t.hn area crops out at 
several places in and near sets. 3 and 4, T. 9 N., R. 25 W., 
and is 69 inches thick. The coal penetrated by well 20 at, 
a depth of 387 feet may be the coal that crops out in the 
northwest,ern part of the urea. 

DES MOINES SEEIES, KREBE OROUP 

The Krebs Group consists of, f ram oldest to youngest, 
the Hartshorne Sandstone and the McAlester, Savanna, 
and Jjoggy Format,ions. The upper part of the Savanna 
Formation and all of the Ijoggy Formation do not 
occur in the area of this report, but the other units of 
the Krebs Group constitute most, of the exposed rocks 
of Pennsylvanian age. The boundaries of these forma- 
tions were mapped into this area from the Knoxville 
quadrangle to the east (Merewether, 1967) and the 
Paris, Scranton, and New Islaine quadrangles to the 
south (Haley, 1961, 1968). Many rocks of t,he Krebs 
Group and the upper part of the underlying Atoka For- 
mation are so similar in this area that differentiation is 
difficult. The widespread Lower Hartshorne coal bed, 
near the base of the McAlestcr Formation, and the dis- 
tinctivo basal sandstone of the Savanna Formation are 
the most easily recognized unit.s. 

HART8HORNK BANIIBTONE 

The boundary between the ITartshorne Sandstone 
and t.ho underlying Atoka Formation is a disconform- 
ity. The contact of t,he IIart.shornc wit11 t,he overlying 
McAlester Formation is conformable. The detormina- 
tion of the upper boundary of the Hartshorne is facili- 

t,ated by the presence of the Lower Hartshorne coal 
bed near the base of the McAlester Formation. 

The ITurlslmr~~e in most parts of the mapped area 
is mainly very fine to fine-grained sandstone. Measured 
thicknesses of the formation in the area range from 
about 24 feet, in shallow hole 95 near the southwest 
corner of the Coal Hill quadrangle (sec. 3, T. 8 N., R. 
26 W.), to about 85 feet, in well 46 near the southwest 
corner of the Hartman quadrangle (sec. 12, T. 8 N., R. 
25 W.). 

The Hartshorne Sandstone is well exposed at many 
places in the area of this report. Good outcrops occur 
along the rim of the large mesa in sets. 34 and 35, T. 
10 N., R. 26 W., sets. 1,2,3,10,11,12, T. 9 N., R. 26 W., 
and sec. 7, T. 9 N., R. 25 W., in the northwestarn part 
of the area, along the rim of the large mesa northwest 
of t,he town of Hartman, in the vicinity of well 7 near 
the middle of the north boundary of the area, and along 
the crest of the ridge in sets. 26 and 35, T. 10 N., R. 
23 W. The apparenntly great resistance of the Hart- 
shorne Sandstone to erosion results in anticlinal ridges, 
as along the IJnion City anticline, and synclinal de- 
pressions, a-s along the Pond Creek Hills syncline, where 
the Hartshorne constitutes the surface in large areas. 
The Hartshorne has been penetrated by many of the 
wells and shallow holes in the three quadrangles and 
is one of the few beds that can be correlated between 
surface exposures and well logs with certainty. Drill 
cuttings from nine of the wells and nine of the shallow 
holes penetrating the Hartshorne were examined. The 
wells are numbers 1,16,32,34,37,39,43,46, and 48. The 
shallow holes are numbers 2, 21, 95, 100, 123, 132, 137, 
and 150. The stratigraphic horizon used for the stluc- 
ture contour lines on plate 3 is the base of the Hart- 
shorne Sandstone. 

The Hatihorne Sandstone in most places consists of 
sandstone interlayered with scattered thin beds of shale, 
but in a few places it consists mainly of silt&one. The 
sandstone is generally very light gray to medium gray 
and, where weathered, is pinkish gray, pale reddish 
brown, light olive gray, and medium brownish gray. 
The sand is generally very fine to fine grained and is 
commonly mixed with silt. The sandstone in the Hart- 
shorne is commonly micuceous and includes chert grains, 
pyrite, iron-rich and limy concretions, fossil ,plant im- 
pressions, and coal stringers in a few areas. The sand- 
stone is generally well indurated and rarely slightly 
limy. The siltstone of the Hartshorne is mostly light 
to medium gray and micaceous and contains very fine 
sand; it is rarely medium to dark gray, argillaceous, 
and micaceous. In a few places it contains scattered 
plant fossils. The shale in the Hartshorne is dark gray, 
IIlicacoous, and, in places, silty. 
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The Hartshornc is thin I,etl(letl to Irl:lssi\ e, reg111nrly 
to irregularly bedded, and lenticular in l’laces. (:n)ss- 
bedding, foreset bedding, and ripljle marks are conl- 
mon. The base of the formation is g~crally sharp and, 
in many places, is irregular, outlining cl~:u~ncls tllrd 
inl erscct the beddiug of the underlying units. The sand- 
stone in the chanuc1s, at some localit ies, c~mi nins scat 

tered shale pebbles and irregular striugers of sha1e. The 
lower surface of the lowest sandstona bed in the f(JITIlt\- 

t,ion has current flow casts at several plncaes. 
L 

MCLESTEB FORMATION 

The Mchlester Formation conformably overlitiv the 
Irartshorne Sandstone and is overlain by the Savanna 
Formation. The McAlester and Savt~nn:~ Formatiolls 
are generally conformable but are separated locally 1j.y 
a disconformity. 

The McAlester is mostly shale but i~wl~~clccs sitlstone, 
sandstone, and coal. Measured thicknesses of the for- 
mation in the mapped area range from about 560 feet. 
to about 670 feet. 

The McAlester Formation is widely distributed at 
the surface through the central part of the area but is 
not generally well exposed. The part of the McAlo:&r 
that crops out consists mainly of shale and thin beds 
of silt&one and saudstone, usually forms valleys and 
low ridges, and is commonly partly covered with allu- 
vium and terrace deposits. Most of the formation crops 
out in sca.ttered areas near J-amestown, sout 11 of Clarks- 
ville. The lower part of the McAlest,cr is well exposed 
in the strip mines south of Coal Hill, east and north- 
east of Hartman, and west and northcaast of Clarksville. 
Rocks of the Mchlester weie penetrated by several of 

the wells and many of the shallow holes in the area. 
The McAlester Formation is composed mainly of 

shale, but contains smaller amounts of siltstone and 
sandstone and a few coal beds. The shale is medium 
gray to grayish black, but generally it is dark gray ; 
it is commonly silty and micaceous and in many places 
contains scattered pyrite crystals and plant fossils. In- 
vertebrate fossils are sparse. The siltstone is light gray 
to dark gray, but it is most commonly medium gray. 
Most of the siltstone is micaceous. It, ranges in composi- 
tion from argillaceous to very finely sandy, and some 
is slightly limy. In a few places it, contains scatkred 
phosphatic pellets and plant fossils, The siltstone is 
commonly well indurated. The sandstone of the Mc- 
Alester is generally light to medium gray and weathers 
yellowish gray, grayish red, or brownish gray; it is 
very fine grained, silty, micnceous, and wrll iuclurated. 
It is nrgilI:u~c?ous in l)art ant1 lirny in 1~nr-t and includes 
plant at~l invertebrrlto fossils iI1 a few 1~1r~c.o~. (‘on], 

mainly in thin lcnticulnr beds, is scatt,rred through f,lle 

McAIrstrr I’ornla.t.ioti. ‘1’11~ t,llic*k(bst, a11t1 most. wide- 
S~WWI~ coal 1~~1 ii1 ( IIC rt:lbort. tir~‘a is 1.1~ IAnwor I Iart,x- 
Ilorne UJ:~, 11(x1 t,llch 1~~0 of t IIC format.ion. 

‘I’hu MoAlnstcr I~‘or711rll ictn iii 1Jte sout,hern part, of 
t Iii! area, whore c:onll)lot.o sections have been penetrated, 
rllllg(bs in thickness front :ll)o111; ,560 to about 670 feet.. 
The thickness of t,llc? M(:.Ilnst,(?r nl)l”l rently increases 
irrn~ularly t,ownr(l t h( b :;oIltllwnst. in l)art, of this aix!a. 
In well 43, in the sout,lloru part of the (%rksvillo 
qliadrangle, the form&on is 560 feet thick and is nearly 
91 percent shale, 7 percent silst,ontr, 2 prcent sandstone, 
and less than 0.6 percent, coal. The Mchlester in shul- 
low hole 23, abollt l$Ai miln~ northwest of well 4.7, is 

606 feet, thick ant1 is Ilctarly !I!? prcA!nt. slutl~, fi l)Prmnt, 
siltst,one, 3 1)erc:r,ilt, snndst.ol+ and less t.han 0.5 I)0rrfM, 
c.o:d. The Mc.“llostcbr, wl~t~rn ~~~~lletratrtl by shallow hole 
l’il in sec. SH, ‘1’. !) N., II. 25 W., is 617 Feet, t,lliclc 1m1 is 
n~rl.y ~7 prcsnt ~1~110, 12 prcont siltstone, less than 
(L.5 1 Ic~rcefii, santlstotic~, atitl rl.lJout 1 perrent coal. The 
fori11:tt.iou in the sOllt,)L-(:(!tlt.rnl part, of the aron where 
peiirtrnted by well 48 is 633 foot, thick and is nearly 
82 I)ercent shale, (i l)ct*(‘(sitt, si 1 t.stonrh, I? I)t!rcnnt. sand- 
stl~llr’, lllld lnss tllrLl1 0.5 ~“!l”“‘nt conl. 

‘l’tro shale of the? Mr.\Icslcr is iI1 tx*tls IL&: much as 
oile-fourth-inch t.hic*k :111(1 iI1 tIrlit,s ILS much IIS x)() fuet 
thi&. The shnle ntr~y I)(! itI Ilnirs a few feet thick and 
inlerbedded with siIt.stono. The silLstone is in beds as 
mllcli as 6 inches t,hic*k rlml in Imits as much ibs 66 feet 
tliiclc. In the imit3 of iilt0rtJc(l(led siltst,onn s.nd shale, 
the beds of siltstone ILI’O as much as fi inches t,hick. 
The siltst,ono is gerlernlly ii*rq:iilarI,v tw!tI(l(~(l n,rd is 
partly crossbedded and partly ripple marked. The sand- 
storm of tile &Alestor 1;oi’i1liLt,ion is iii tds II.H much 
as 4 feet, thick, in unit,s 11s much as 25 feet, thick, and is 
generally irregularly M(lcd. (Irossbedding, foresot 
I)edding, ripple-marlcc?tl bocltiing surfaces, and sedi- 
ment-flow and slump faaturus OWII~ iti I Ilt?se stlndstones. 
The lower contact of tlw stmhtorw urlit,s is generally 
sharp and in a few places or&lines chnrmels, The lower 
surfuco of sandstone units rareIy has clirrent flow casts. 
‘I’hn sandstone units of t,hc! McA Itrstcr are not. consistent 
in either lithology or thickness iti t,his arRa but grade 
lalcrally into siltstom+ or are lenticrllar. A few beds 
of underclay, as ~nucli iis 5 inches thick, crop out in 
SW. 15, ‘I’. 9 N., Ii. 23 W. The undtrrc~lny is very light 
to mtalium gay nn(l Ilmlrlrlies coal rim1 (~~~i’I)oIl~~c~!ous 
~11:111!. 
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stone of the McrAlestrr : howev~~r, in SP(:. !), ‘I’. 0 N., R. 24 
W., a wr.rrtllc!rod i rou-rich snlidstono conlains crinoids, 
l~racl~iopods, 110~11 corrals, ~dwypods, g:&ropods, and 
trilobi&. Mnc:lrc~nxio Gordon, ,Jr., of t.he U.S. Goologi- 
cnl Yurvcy, ex:Linintld tllese fossils uud identified the fol- 
lowing forms: ~,oyhoyh~~lZii~um~ sp., zaphrentoid coral, 
crinoid columnals, Derbyin? sp., /lecohe&V sp., RURIA- 
dia molmoni (Marcou), (Jomposita subtilitcz (Hall) a 
Avicdopar~tm sp., Z,,i~),,il)(!“f(J)t.? sp., peftwypod indrt ., 
Nuticopahi sp., I’lntycf~r~hv sp., gttstropod indet., aud 
Ditomopyp sp. Another fossiliferous snndst,one, pos- 
sibly correlative with the first, tlcscril~c~tl, crops out in the 
northern part, of t,ho Clarksville quadrauglc, in the NIL! 
Sk:t/,NWI/, sec. 33, ‘I’. 10 N., It. 23 W. A pelocypod 
obtained from II coal mine near Spadru, in sec. 24, ‘I‘. 
‘3 N., R. 22 W., was idc:utifiHcl as Z’k~~uro/)horus sub- 
oostatua! by G. I I. (;i~st.y of the lJ.~S. Geological Survc~~ 
(Collier, 1!)07, p. 31). This fossil was #probably collectt~tl 
from slinlu or siltst,our! in tlre lower part of tht? 
%fcAloster Formation. 

l’oorly preserved or ilico~t~plete plant fossils are scat- 
torod through much of tile shale, siltstone, and sund- 
stone of the McAlester. Abundant well-preserved plant 
fossils, mainly leaves and part,s of ferns, are commou 
in tile low& part of the formation, above and betwcru 
the two benches of the Lower Hartshorne coal ,bcd. 
These fossils t11*0 generally well ceposed in the w&e 
piles of strip mines and occur in t*he shale and siltstouo 
that overlie or separuta the IIartshorne coals. Oue of 
the best fossil localities is tile stri,p mine in t,he SEl/a 
sec. 36, T. 10 N., 11. 24 W. Rocks of the McAlestr~r 
rarely contain the larger purts of fossil trtlcs, but the 
cast of a log was found in a strllj ruinc itI tllc S,,L~ .sec. 
3, ‘I’. 9 N., R. 24 W. 

The Lower Hartshorne coal of the Mchloster Forma- 
tion is the thickest and most widespread coal bed in the 
area of this report. However, it has been removed by 
erosion from the approximate north ‘half of the Coal 
Hill quadrangle, from a large part of the north half 
of the Hartman quadrangle, and from areas in the 
northeast and southeast quarters of the Clarksville 
quadrangle. The Lower Hartshorne coal is 2$$-1’3 feet 
above the tap of the Hartshorne Sandstone and is 
separated into two lbencl1cs, commouly of about the 
same thickness, by a parting of shale or siltstone. The 
total hhickness of the two benches of coal ranges from 
less than 14 inches, along the south boundary of the 
Coal Hill quadrangle, to 64 inches, uear the south 
boundary of the Hart,man quadrangle in sec. 6, T. H N., 

II. 24 W. The tot,al thickness of the two benches ill the 
extensively mined areas (pl. 3) is about 32-03 inches. 
The thickness of the parting, which ranges from about 
1 inch to about 20 feet but is less tllrkn 12 inches in much 

of the coal-bearing area, apparently changes rapidly 
and without uniformity in either rate or direction of 
thickening, at least iu the approximate south half of 
the report area. In the north half of the report area the 
parting is generally thicker; it is 20 feet thick near the 
uorth bountlary of the Ilartman and Clarksville quad- 
rangles. Where the parting is several feet thick, the 
upper bench of coal in some places has not been mined 
:tnd in other places it has been discarded. The coal thick- 
ness lines on plate 3 represent only the lower bench 
where the upper beuch has not been utilized. Other coal 
beds in the McAlester Formation do not exceed 8 inches 
in thickness, where e&posed, and are probably discon- 
tinuous in the mapped area. 

Two samples of shale from the lower part of the Mc- 
Alester Formation were analyzed for clay minerals, 
carbon, and selected trues elements (table 4) as part of 
an investigation of depositional environments. 

TABLE a.--Clay-mineral carbon and selected trace-element contents 
of shale from Ihe &fcAleslet *ormaSon, Hartman quadrangle 

[All dgurea ln percent. exca 
dI&actlon; analysts, H. 8. 

t 80 noted. Clay-mineral content determined by X-ray 
Starkey and T. Mansanarea. Carbon content deter- 

mined using induotbn furnaoe and a 
Trurwlament content determined y 

met& procedure; analyst, I. 0. Frost. 
~~uantltatlve apectrographio analyses; 

analyst, Nancy Conklin. Samples collect 
1x1 SWtiSW% sea. 82, T. 10 N., Ft. 24 W.1 

in northwestern part of a atrlp mine 

Bample.. .-.-.__._. _._______ .--- _ ___._.--_-_. __._ _..._.____ 4 5 
-__ 

clay.mineral content (npgroxlmato) 
___-.. .~~ ..~~. . . . . 

Quartz_-.- . ..~. ~._~---.- ~-..--_ 33 42 
Mica’______ - ._._ .~_~~ .- --_.-~-_.-__ 24 29 
Kaolinite ________.._ _ .._.. -_~ ..- _ 2!1 19 
Chlorite _______________.. .-~ ~_-. 11 8 
Mixed layered mica-vermiculite z- - -_. 2 _ _ __ 
Vermiculite (aluminum interlayered) S - 1 
Mixed layered chlorite-mica--_ _ _ _ _ _ _ - _ _ _. - - 1 
Mixed layered montmorillonite-mica- _ . - - - _ _ - - - - _ - 1 
-- 

Chrhon content 
-___- 

Orgnniccarhon~~... _ _--___-.--_. 2 
Mineralcarbon _... . . . . . . -_..~ ..- .03 <“:?I1 

---- 
Total carboll - 2.03 .62 

--_--__.. - 
Trace-element eonlent 

_-..- .-- 

B_. -_ .~.~_-----~ -.-.---..-~_ 0.010 0.0095 
Cr_-.- _..._-_.___ _..__ -_.__-_-_-.-._ .019 .015 
(ill-~- .....~~ -.. -...- .-- ~~.. 
Ni-.. .~~-~ .._ _.~ ._~. _~-.-. : g;; : 0024 

0039 
l,i----~~ .-. ..- .-.-~- ..__ --~_.. 0089 .OOQl 
l:b.-__ .- : 014 .016 
-__----- 

1 541~4 I8 mumvlta plus lllite. 
1 Trlootahedral vermIcullte. 
1 Nears to being dlootahedral vermloullte. 

4. Ihrk-gray shale Imm Hrst 8 in. of rock overlying the Lower Hartshorne coal bed; 
c~ntalna fossil plant fragments 0.1-2.5 in. long. 

5. Medium-gray shale from 8x um about 12 in. below the Lower Hartshome coal 
bed; mntalns abundant loss r plant fragments.. 

BAVANNA FORMATION 

The Savanna Formation overlie and, in general, is 
conformnble with the McAlester Formation. However, 
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the two forlila iotls are sq)nrwtttd by 11 local discoIl form- 
ity where the btisnl Iit& of t.110 SILVIWII~L fills channels in 
tile untlorlying rocks of the McAI(ti,~r. In mapping, 
where the lowcsl~ stmlalmc hl of the Yavauna lenses 
out, 11113 hase of the nearet4 ovrrlying bed of sandstone is 
selected as the 1~:~~ of the forltlat.ion. This interfinger- 
ing of the two format.ions is prol~al~l~y common. 

The lower part, of the St~v~lnntl &‘ormat.ion has bcetl 
penetrated by ~011s r~utl sh~~llow holes, and it crops out 
in the soulhtml titd eas*,oi*n 1)~rt.r of tile mt11)ped 1tt’ett. 
The upper part. of the Savanna t\nd 1.1~ overlying I3oggy 
Formution htlvo lMx!tl removed by ero4011. The best ex- 
posures of the rocks of ‘the Savanna am on Tick Hill, 
sout,h of the community of MonZnnn, on Regan Mou~l- 

tain, in 1.110 tioul.hosstorn pnrt of tht: ama, and on the 
ridkms and butles east, of Clr~rksvilln tmd damestown. 

The great& Irleasurod t.hiakncxx of the Savanna For- 
mation in the mapped area is 333 fcbct? ill sl~t~l1ow hole 
190 on Tick IL11 in HPC. 28, ‘I‘. 9 N., Ii. 21 W. In ot.her 
parts of th mnpped twm the Sttvtmnft is I~obahly lass 
than 250 feet thic~k. Where the SavantIn is overlain by 
the Ijoggy Formntiou, nnar t,he west. boundnry of the 
Paris quadrangle to the southwest, it is nljo~lt. 2,200 feet 
thick (IIalcy,1~~(il,l~.8j. 

The Savanna Porm:ttion, wllrm most (*oml)lcte, con- 
sists mainly of shale, InIt. it 111~ wnl tt.ins sill ston(l, sand- 
stone, Kveml thin hods of cml, ant1 very q~~rsn lime- 
stone and nonbaddatl elayd OIW. blostj of t.110 si~Ildstkmc! 

and siltst.one unit8 arc not litholo~icr~lly ~~ttifotwt nnd do 
not. p”“i”t, tltrort~Ilotlt# llM! tt tw1. 

The shale is motlium gray tx) grayish black, but Gn- 
erally it is dark grtty. It is commonly silty and mica- 
oeous and sparsely cotily t,o r.r~rl~onnc~eo~is; in many places 
it cxmt,ains pyrite, limy ant1 iron-ric*ll concretions, nnd 
ple.nt fossils. ‘J’~P shl~ is in 1~~~1s ax mual~ ns one-foul$,tt 
inch thick ~mti i tl ttnits 11s mt1cl1 as H 1 f(4 I hick ; it. com- 
prises bot.ll ~tilitll~~rt~ll1)t~d lhic+ titlils atitl tllin unit.5 in- 
tsrbedtlod with silt&one and sandstone. 

The silldnnn in 1.110 Savtlnna E’otmation is mosl.ly mc- 
dium gray an11 ltlictI(*~~ous, but. it. rrmqs from medium 
light gray tn thlrk p’t~,y, :ml it is, in Ixlrt, argillaceous, 
very finely sti.ii~ly, nnd sliglttly liing. The siltbone is iti 
beds as 1nuc~11 IIS SOVPI~ itlc*llrs t Ilick tend in tIllits as 
much as 5 1 f4 tllicgk. 1 t. is ~:cnc~rn.lly t.hin l~(ltlal and 
coinmoiily irrcgul,irly l~tl~letl; ill ti few plticy54 it is 
crossbedded. 

The HRII~S~A~~~ iti t lie S!l.vrltlnn Icormat.ion is p,~ru~*~~lly 

light to medium gray t\ncl wwl.Jiw~ brownish gray and 
pinkish grny ; il, is very fille In) fine Krained, silty, and 
micac63ous, tint1 iti plritns it c*antat itls 1il(*diuttl sand grains 
and is slightly limy. ‘1’110 sautlstonn is commonly well 
indurat.4, tonal lot~dl~y it txmtairrs ~Jla ttt fossils, sht~la 
p&blcs, Jim! qGirs of chorl, tuI(l gi*:liiis of glriuconitr?. 

‘J’tlc sandstone i:; thin bedded to massive and is in units 
ns much ns 90 feet thick. Xt is regularly to irregularly 
bedded nnd is, in part, crossbedded, foreset bedded, con- 
volute bedded, and ripple mnrked. Slump struct.urea are 
spume. The lower boundaries of the sandstone units are 
commonly sharp and uneven, and they outline channels 
in several places. These sandstone units locally contain 
shale pebbles and &ringers of coal and shale, and at 
IL few exposures current-flow casts are on the lower bed- 
ding surfnca. 

Coal, which probably composes less thnn 1 percent of 
t.hc Savanna, occurs in many parts of the stratigrnphic 
soctiotl. The con1 beds are as much as 10 inches thick, 
tmd most, of them probably lens out within a few miles, 
but a few may extend throughout the approximate east 
half of the area. 

The basal unit of the Savanna is the most distinctive 
prlrt of the formation in this aren, and it has several 
chart&Bristics in common with the Hartshorne Sand- 
stottn. Tt is ~011 exposd near the cr& of Big Danger 
Ilill in sees. 15 ant1 16, T. 9 N., R. 28 W., at the west 
end CJf the ridge in S19,Li sec. 26, ‘I’. 0 N., R. 23 W., and 
was penetrated by many of mt,he wells and shallow holes 
in the three qundrangles. The unit consists of inter- 
bedded sandstone, silt&one, nnd shale ; the beds are not 
laternlly uniform in lithology and thickness. The lithol- 
ogy of t,he bnsal unit ranges from mostly shale, in shal- 
low holes 182 nnd 188, to mostly fine- to medium-grained 
sandstone, on IGg Danger Hill. The t.hickness of the 
unit, mngcs from about 15 to about 00 feet. Few char- 
ltcterist its of the basal unit, persist throughout the re- 
port rlren; however, n con1 bed or n bed containing 
abundnnt plnnt fossils is commonly present a few feet 
above tlke top of the b:lsal unit, and in several places the 
lower pnrt of the unit contains invertebrata fossils and 
glauconite. One widespread ehough not universal char- 
actoristic of the unit is the sharp lower contact. Where 
exposed, mainly in the eastern one-third of the area, the 
base of the unit is an irregular surface, with current flow 
cast.s in a few placas, and it outlines channels in the un- 
derlying rocks. A lense of conglomerate filling the lower 
part of one of these channels (SEl/, sec. 26, T. 9 N., R. 
2:) W.) is about 15 feet wide and as much ns 1 foot thick. 
The conglomerate consists of pebbles of well-indurated 
~11th and sandstone in a matrix of very fine to fine sand. 
The well-rounded pebbles of shale are as much as 3 
inches long. In the area of outcrop the lower part of the 
unit, contn’ins scnt,tt!rod coal and shale stringers and shale 
pebbles and is commonly irregularly bedded. The rocks 
of the unit are, in part, regularly bedded, foreset bedded, 
crossbedded, and ripple marked. 

Invertebrate fossils are rare in the Savanna Forma- 
tion of this nren. A few ostracodes, brachiopods, and 
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fragments of crinoids aln in samples of drill cuttings, 
and a fossiliferous sand&one crops ont near Clarksville 
in the N+$SEl/, SYC. 8, ‘I’. 9 N., 11. 23 W. The sandstone 
is very fine graincd, wrathcrctl, iron rich, and it con- 
tains crinoids, gastropods, and probably 1)rachiopods. 
A fossil locality in the Hartman quadrangle was 
described by Girty (Collier, 1907, p. 32). The fossils 
listed by Girty were collected on the south side of Tick 
Hill, probably from the Savanna Formation, in sec. 29, 
T. 0 N., It. 24 W., and include the following: (‘mnia? 
sp. Aaiozlliyeaten white%, A7~iculipmtan sp., Lada f sp., 
Pleurophorm oblonpv, Nntiaop& nmn, Naticoysis 
s])., i’buroto~mmiaP sp., Mmd~ixonia~ sp., nritl Ostra- 
coda. The fossiliferous rocks in the Savanna of the 
report arca are probably all lrss than 150 feet above 
the base of the formation. 

Plant fossils are common ill tile rocbks of (he S:Lvannn 
Formation but generally occur as scat~tered fragments. 
A fossil of special interest, is near tho top of II cliff of 
sandstone in the NEl/,SWl/% sec. 28, 1‘. 9 N., R. 24 W. 
The fossil is apparently the cast of the trunk of a tr(>e, 
in a vertical position, and is about 1Ofh feet long, about 
2 by 9 feet across near the base, and about ly, feet in 
diameter near the top. The fossil tapers at a greater rate 
near the middle of its length, and its outer surface con- 
sists of a series of small horizontal grooves and ridges: 
R. M. Kosanke of the 1J.S. Geological Survey stated 
(oral commun., 1066) that the plant was probably a 
trao fern, or possibly a lycopsid, with some of the outer 
layers removed. The plant lived in a damp continental 
environment, in or near fresh or mildly brackish water. 
This specimen is in the position of life, and was appar- 
ently rooted in and later surrounded by very fine sand. 
The enclosing sandstone unit is as much as 40 feet thick, 
is evenly to unevenly bedded, is thin bedded to massive, 
and has an irregularly channeled lower boundary. The 
sandstone unit generally overlies a coal bed as much as 
81,$ inches thick. This sequence of rocks probably repre- 
sents a changing depositional environment. The swamp, 
or similar area, in which the coal originated was buried 
by sand on which continental plants grew. As these 
plants died some were buried by additional sand before 
they disintegrated. The sand was later covered by clay 
and silt. 

QUATERNARY SYSTEM 
TEBBAOE DEPOBITB 

Alluvium has been deposited on two terrace levels by 
the Arkansas River and on at least two terrace levels 
by many of the smaller streams in the area. The terrace 
deposits of the Arkansas River consist of clay, silt, and 
sand, and pebbles and cobbles of siltstone, sandstone, 
chert, and quartz. Part of the alluvium deposited by the 
Arkansas River originated in or near the area of this 

report, but the chert and quart,z p&bles and colhlcs 

were derived front a distant source. The alluvium WI)- 
ping Regan Mountain is on the older river terrace level, 
and the deposit in sec. 3, T. 8 N., R. 23 11’. is on the 
younger river terrace level. The terrace deposits of the 
streams in the area are composed of clay, silt, and sand, 
and pebbles, cobbles, and boulders of shale, siltstone, 
and sat&tone. Part of the west side of the town of 
Clarksville rests on one of the older stream terraces. 
The youngest stream terraces are generally small, scat- 
tered along the present drainages, and only a few feet 
above the top of the Recent alluvium. The stream depos- 
its are differentiated from the river deposits partly on 
the basis of the chert and quartz pebbles and cobbles 
transported by the river. However, several alluvial 
deposits in the area may have been reworked and their 
origin is doubtful. The terrace deposits near Montana? 
in the center of the Hartman quadrangle, may have 
been reworked. The oldest river terrace deposits and one 
of the older stream terrace deposits are probably equiva- 
lent to the Gerty Sand of Pleistocene age in Oklahoma 
(Miser, 1054). 

ALLUVIUY 

The alluvium deposited by the Arkansas River is 
mainly clay, silt, and sand, but also includes scattered 
granules, pebbles, and cobbles of siltstone, sandstone, 
chert, and quartz from local tributary streams or ter- 
race deposits. The alluvium deposited by the smaller 
streams consists of clay, silt, and sand, and includes a 
larger percentage of granules, pebbles, and cobbles of 
siltstone and sandstone. 

STRUCTURE 

The Coal Hill, Hartman, and Clarksville quadrangles 
are in the western part and near the north boundary of 
the Arkansas Valley section of the Ouachita province, 
near the adjoining Ozark Plateaus province (fig. 1). 
The structure of the rocks in the three quadrangles con- 
sists of generally east-trending discontinuous folds and 
normal faults (1’1s. 3 and 4). The synclines and ant.i- 
clines have gently irregularly curved axes and are sym- 
tnetrical in cross section ; the dips on the flanks are small. 
Most of the fault planes dip either north or south, and 
the surface traces of the faults are also irregularly 
curved, The structural relief in the area is approxi- 
mately 1,600 feet, as measured on the base of the Hart- 
shorne Sandstone from the axis of the Ouita syncline, in 
the south-central part of the area, to the upthrown 
block of the Clarksville fault in the northeastern part 
of the area. 

SYNCLINES 

The largest synclines are the Pond Creek Hills syn- 
cline, in the western part of the area, and the Spadra 
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and Clarksville synclines, in the eastern part of the area. 
Parts of other major synclines-the Webb City, Den- 
ning, and O&a---extend into the area, and a smaller 
syncline, t,he Hogskin Creek syncline, is in the north- 
central part of the area. 

ANTICLINES 

The major anticlines arc the Possum Walk and Coal 
Hill anticlines, in the western part of the area, and the 
Knoxville anticline in the southeastern part of t,he area. 
Several other anticlines terminate within the area; the 
Ozark anticline, the Altus anticline, and an unnamed 
anticline terminate near the west border, and the Pryor 
and Dover anticlines, near the northeast corner. The 
Union City anticline, near the center of the area, is 
smaller but is economically important,. 

BAULTS 

Faults are common in all parts of the area but seeul 
to be more abundant along the flood plain of the Arkan- 
sas River. The faults are normal, and most of the fault 
planes dip southward. In this report., the term “displacc- 
ment” is used for the stratigraphic throw. The amount 
of movement measured along the fault plane is greater 
than the amount of stratigraphic throw. A fault may be 
isolated or it may be part, of a system of faults; most 
far&s of large displacement are joined by one or more 
faults of lesser displacement. In this report the north- 
dipping fault planes are generally jnterpretod as ter- 
minating in the subsurface against the first. south- 
dipping fault plane intersected. 

The fault planes exposed in the area dip 44”-80”; 
however, fault planes interpreted to extend from the 
surface to a well or between wells generally dip :15°-4bo. 
The contrast between the dip angles measured at, the 
surface and the dip angles determined for t,he suhsur- 
fnce has several possible explanations. The exposed 
fxuhs commonly have small displacemen@ and t.hc dips 
of their fault planes may not be identical wit.h the dips 
of the planes of t,he larger faults. It is also possible that, 
the fault. planes, in cross sect,ion, are curved or irregu- 
larly curved and have an avernge dip of 35O-45O. Tf the 
fault, planer, in cross section, are curved or irregularly 
curved, their dip at the outcrop would gel~ernlly differ 
from their dip in the subsurface. 

The vert,ical displacement, of some of the larger fnlllts 
appears to he less at the surface than in the snl)~ltrfnce. 
For example, the vertical displacement of the so~~th- 
dipping Coal Hill fault at the surface in the .N?L! see. 23, 
T. 9 N., R. 26 W., is probably 600-630 fee!. Tn well 15, 
about 1,000 feet south of the surface trace of the faltlf 
in the same area, the displacement. is 670-720 feet,. The 
totnl displacement of the two brnnchcs of the Coal Hill 

1: 

fault at the surface in the N1/2 sec. 24, I’. 9 N., R. 26 W., 
at the place along the surface t,rnce nearest well 16, is 
about 675 feet. The displacement of the fault iu well 16, 
nlmlt (i,So@-7,500 feet sout II of the surface trace, is about 
1,100 feet. The difference in these amounts of dispIace- 
merit,, for the Coal Hill fault and other fnult(s in the 
report area, may be a rcoult. of recurrent, movement 
along the fault during deposition, nr of the tlownwnrd 
Iuhlition of t,ho displact~ment,s of i ntmrseci ing lesser 
Faults. If ot.her faults are causing the increase in dis- 
placement wit,h depth, t,hey should perhnps ho more 
c~oriillionly exptx5c~l near the stIrfare t.rnc~e of t.hn larger 
fallIt. 

Two faulti were ititclrse&(l lby wells but were not 
~nnpld at the surface. A fault. with about 100 feet of 
tlis~~lrtcerncnt intersccls 1.11~ ITurr~l~lc Oil and Refining 
(h. I). I,. Evans 1 (well 20) at, a dcpt,h OF 4,499 feet (see 
pls. 2, 4). Another fault wit.1~ about, 40 feet of displace- 
ment. was penetrated I)y fJ10 St,q)lions Production & 
W. H. IIooten 1 (well 31) at, a depth of a,pproximately 
1, 950 feet. The amourtts of displruemont were inferred 
by comparing the logs of wells 20 nud 31 with the logs 
of nearby wells. No fault, was rrmppxl in the area where 
the fault, in well 20 would likely reach the surface, and 
the mapped faults closest to t,liis area oorrolate with 
0tlic.r faults in tlie subsitrfat:fi. TIio fault in well 31 
r~)ultl Ite a project ion of tile frrult. mapped in the N$!2 
sec. 10, 7‘. 9 N., R. 24 W. TIowever, tll’e fault, in sec. 10 
probably dips t,ow:trd the south, :~lt~lioitgh the ovitlenc*e 
supporting this intcsrt~retrtt ion is Ii& conclllsivc?. Ile- 
~:III~(! tlisplncement fll:ross many of the fattlts itI the 
mapped nrea seems to clt~rea.~ upward in tJ10 subsur- 
fa.(*r, llicsc t,wo fault8 rniby not cxtcnd to the surface. If 
they intersect, t.lie SIII~~WP, t11(? tlis~~lnc~mntmt~s n.ro prob- 
ably \.ery small. ‘I’ho dinwt,ioll of t,hc* dip of t.hose fault 
plaues cannot be detenriinotl ; tlilis t.hn fault. in well 
20 is at%it,rarily depirtsd on plate 4. 

‘1‘11~ Center Point. f:iult, tifaar the nottliwcst, corner of 
tlw arca, is not exposed but was mapped along Mc- 
Kinnry (:rrAak and 1Xrt.y Creek from the SWj/, sec. 25, 
T. 10 N., R. 26 W., to t.hc. Sb2 SW. 26, ‘I‘. 10 N., R. 26 W. 
The fault plnne dips south, and the maximum displaco- 
mcxnt, along t.he surface t I*:M*P is about 150 fret. In well 
:I 111~ rlisplaremcnt ac’ross tljis friitlt is fholrt, RU ht. 

‘IJIc difference between t.hcse amotint,s of tlisplaoement~ 
rnny 1~: t111c: itI l)art, to the additional clisplacemcnt of 
another fault. This second fault is appt*oximately 
t)arail\~l t,o tlrc Center I’oint fault, ruid is a faw hundred 
foet north of the artha of t,his report, The Cc!nter Point 
fault, is joined by a secondary fault in sec. 28, ‘L’. 10 N., 
R. 25 W., and the cotubincd displac:cmcnt of t.llese faults, 
and possil)ly t,ho onp. to the north, is al)out, 700 feet in 
\IYll 5. 
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Tlits Mount, Vernon fnult, poorly exposed in the north- 
wcst,crll part of the ILK+ extends from sec. 10, T. 9 N., 
11. 26 W., through sec. 2.S, ‘1‘. 10 N., R. 25 W., and north- 
n:lstwnrd beyond the rnrq)l)ckcl n.r*ra, t,hrough sec. 28, T. 10 
N., It. 24 W., and terminnt.c!s in SPC. 27, T. 10 N., II. 23 W. 
‘1’110 Mount Vernon fault mcrg~s with tllct Center Point 
fault, in sec. 26, ‘1‘. 10 N., 11. 25 W., and is joined hy 
lesser faults in sec. 11, T. !I N., It. 26 W., and in sec. 32, 
‘1‘. 10 N., II. 25 W. The displacement of the Mount 
Vernon fault, in well 13 is ahout 40 feet,, in well 19 about 
60 feat, in well 6 about, 270 fH:,t, untl in well 8, about onc- 
third mile southeast of the exposure, it, is about 600 feet 
and the averngo dip of t11c frullt, plane between the sur- 
face and the well is about 48’. The plnne of this fault is 
exposed beside the road in the NEl/, sec. 28, T. 10 N., 
R. 24 W., whore it dips 80” S. 

The Coal Hill fault C’IL~ be traced from the west 
border of the area, in see. 22,T. !) N., 11.26 W., to 1 mile 
west of the town of Hartman, in sec. 14, ‘I’. 9 N., It. 25 
W. The Cool Hill fault is ,joinctl by srvt~~l lesser faults 
and probnbly splits and rt:,joins hctween the town:r of 
Denning nnd Con1 Ilill. The fn111t plnnt, is not oxl~osed 
but the surfnco t,rnce ~:\II 11sunlly be locnted witllin a 
distance of 300 feet,. T11e (loal I Ii11 fault dips toward 
the south and where penetrated by well 16 has a dis- 
plncoment of npproxirnntc~ly 1,100 feet. The grentest 
displacement at tile surface is about 675 feet,, across 
t,he t.wo brunches of the fault, in the Ns sec. 24, T. 9 N., 
R. 26 W. 

The JIartman fnult is in the centrnl part of tile area 
and dips to the north. It, can be looated within a few feet 
on the east side of ITordwd Creek in sec. 13, T. 9 N., 
R. 25 W., and within 100 feet in t,he E$$ sec. 9, ‘I’. 9 N., 
R. 24 W. A northwest-trentli ng fault branches from 
the Hart man ftlult in thtr Sl4:1/ sec. 7, ‘I’. !) N., R. 24 W. 
This fnnlt. can be 1octdcd within :I. fw fret, nt flm wst 
end of t.he &trip mint in the Sl/, SW. 7, ‘1’. 9 N., R. %4 ‘Ilr. 
Where the IIart~mnn flkult antI tlw Ilorthwest-t,rcrlding 
fault ‘are appnre~l~ly intersected by well 26 tllc! displncc- 
ments are about 155 and 690 feet, respect ively. ‘IL: dis- 
placements of t,liese faults on the surfltce, where the 
surface trace of the fnlrlt is iimmst, th well, nrc :&out 
150 and 75 feet,, rcspcctively. A fault. reportetl to be in 
well 25, at. n depth of 6,300 fr,ct nnd with a displacc~rnent. 
of 650 feet, may be the northwest-trending fault or a 
combination of the Nnrtmun fnnlt, und it,s northwest,- 
trending branch. Two faults were found in well 29, at 
depths of npproxirnatoly 3,525 nnd 3,960 feet nnd with 
displacements of about, 500 nnd 385 feet, respectively. 
These two faults are probably rnpresnntrd at the sur- 
fnce by the Hartmnn fault,, although the displacement 
of the Hnrtmnn fault at the surface probably does not, 

exceed about 250 feet,. Where intersected by well 31 the 
11artman fault has about 440 feet of displacement. 

The Spadra fault borders the north edge of the flood 
plain of the Arkansas River in the western part of the 
area. The west terminus is in sec. 31, T. 9 N., R. 25 W., 
and the east end joins the Big Danger fault, in sec. 22, 
T. 9 N., R. 24 W. The fault plane can be located within 
a distance of about 30 feet in the Sl/, sec. 13, T. 9 N., R. 
25 W. and in the S4/2 sec. 18, T. 9 N., R. 24 W. Along 
the highway in the Sl/ sec. 13, T. 9 N., R. 25 W. the fault 
plane probably dips about, 60” S. At this locality slicken- 
sides and very thin stringers of calcite occur along the 
fault where it is in shale. The maximum displacement 
along the surface trace of this fault is about, 350 feet, 
in the town,of Hartman. 

The surface trace of the Clarksville fault extends 
from the N+!! sec. 35, T. 10 N., R. 2.1 W., to the boundary 
of tile area in sec. 31, T. 10 N., R. 22 W., and eastward 
into the Knoxville quadrangle. It can be best located 
in sets. 33, 34, and 35, T. 1.0 N., R. 23 W. within a dis- 
tance of 200 feet. The fault plane dips to the south. The 
displncement at the surface along this fault, increases 
eastward and reaches a maximum of about 1,150 feet 
at the east, border of the aren. Several lesser faults join 
the Clnrksville fault,. 

An unnamed fault probably extends from near the 
SW car. spc. 3, ‘I’. 9 N., R. 24 W., to the Clarksville fault 
in sec. 33, T. 10 N., R. 23 W. The west end of the fault 
and the southeast-trending branch in sec. 11, T. 9 K., 
R. 24 W., are depicted on maps of the coal mines in the 
area. The eastern part of the unnamed fault probably 
parallels Spadrn Creek and causes the termination of the 
exposure of the basnl sandstone of the Savanna Formn- 
tion in the El/ sec. 5, T. 9 N., R. 23 W. This fault prob- 
a!bly joins the Oakland fault and three lesser faults in 
addition to the Clarksville fault,. The plane of the fault, 
(lips south. The maximum displacement along the sur- 
face trace may be nbout 1’70 feet, in the SEl/, sc(*. 2? T. 
9 N., R. 24 W. 

The T,nmnr fault, near the east border of the area, 
extends from the Clarksville fault in sec. 36, T. 10 N., R. 
23 W., generally sollthwnrd to the Big Danger fault 
in sec. 19, T. 9 N., R. 22 W. The fault. plane dips west 
and can be most closely located on the surface in sec. 
7, T. 9 N., It. 22 W. The greatest displacement at the 
surface is about 260 feet, near the axis of the Dover 
uii t icline. 

The Oakland fnult trends irregularly eastward from 
sec. 5, T. 9 N., R. 23 W., near Clarksville where it prob- 
nbly joins an unnamed fault, to sec. 12, T. 9 N., R. 23 
W., north of Lamar. The plane of the fault dips south- 
ward and is intersected by the north-dipping planes 
of t,wo lcsscr faults. The surface t’rnce of the Oakland 



C24 GEOLOGY OF THE ARKANSAS VAI,LEY COAL FIEI~IJ 

fault can be most accurately mapped in the NEIL sec. 
9 and the NWl/ sec. 10, T. 9 N., R. 23 W., where it can 
be located within a distance of about 300 feet. The 
greatest displacement of the fault nt the surface is 
approximately 330 feet, in sec. 10, T. 9 N., R. 23 W. The 
displacement of the fault is about 150 feet, in well 34, 
about 400 feet in well 35, and about 650 feet in well 
36. 

The Big Danger fault extends from sec. 26, T. 9 N., 
R. 25 W., to the east boundary of the Clarksville 
quadrangle in sec. 19, T. 9 N., R. 22 W., aud it dips south- 
ward. It can be located on the surface within a distance 
of about 200 feet in the SE‘l/ sec. 23, T. 9 N., R. 24 W., 
and in the WI/, sec. 23, T. 9 N., R. 23 W., and it has 
been intersected by several wells in the Spadra gas 
field. This fault is one of the group of faults located gen- 
erally in and along the flood plain of tllc Arkansas 
River. The Big Danger fault divides into a zone of 
several faults in the area of the Spndra gas field. The 
greatest displacement at the surface at any one loca- 
tion across the zone is about 700 feet, near thr town of 
New Spadra; the maximum totnl displacement near 
the surface, beneath the river alluvium, where the fault, 
zone consists of two faults in and near the spadra 
gas field is about 600 feet, in the WI/, sec. 19, T. 9 N., 
R. 23 W. The northern branch of the fault zone has 
a displacement of about 300 feet in well 37, about 400 
feet in well 38, 180 feet in well 39, 300 feet in well 40, 
190 feet in well 41, and 500 feet in well 42. The southern 
branch of the fault zone has n displacement of about. 
500 feet in well 37, about 400 feet in well 38, about 540 
feet in well 39, about 550 feet in well 40, about 350 feet 
in well 41, about 540 feet in well 43, and nbout 350 feet, 
in well 42. The location, dip, and displacement of these 
faults near the town of Spadra were determined mainly 
from the logs of shallow holes 22, 23, 25, 156, 157, 158, 
159, 160, 161, and 162. 

The unnamed fault near the north slope of Regan 
Mountain dips northward and probably extends from 
see. 36, T. 9 N., R. 24 W., to sec. 34, T. 9 N., R. 23 W. 
The fault is not exposed and can be only approximately 
located wit,h subsurface data. It probably terminates in 
sec. 34, T. 9 N., R. 23 W., against the Regnn Mountain 
fault.. The maximum displacement at t,he surface is about 
200 feet near the NW car. sec. 32, ‘I’. 9 N., R. 23 W. The 
displacement of the fault in well 42 is about 180 feet. 

The unnamed south-dipping fault joining t,he Regan 
Mountain fault in sec. 28, T. 9 N., R. 24 W., combines 
with the southern branch of the Big Danger fault in the 
El/2 sec. 22 T. 9 N., R. 23 W. The location of this fault 
was determined from logs of wells nnd shallow holes. 
The maximum displacement nt, the surface is nbout 250 
fret in sec. 29, ‘I’. 9 N., R. 23 W. The displnccmnnt is 

‘l’ho McLean l%otLonr fault, in the southwestern part 
of the area, was traced eastward from the quadrangle 
boundary in sec. 3, T. 8 N., It. 26 W., to the Sr/, sec. 20, 
T. 9 N., It. 24 W., whore it joins the Ijig Danger fault. 
The McLean Bottom fault, is joined near its east end 
by the Tick Hill fault RIG two minor faults. The posi- 
I tion of the surface trace of the fault was determined 

about. 250 feet in well 4:l, about 100 feet, in well 42, and 
ill)out, 150 feet. in well 4 1. 

‘1’11~ Tirk I I ill fault ctxtouds from the Mclsan Bottom 
fault in t.ho W$$ SPP. 25, ‘I‘. !) N., R. 25 W., to sec. 20, T. 
9 N., It. 23 W. It, dips sout,hward and is joined by two 
faults near its west terminus. The fault, was located with 
subsurface information; its greatest displacement near 
the surface, at the interface between the rocks of Penn- 
rylvanian age nntl the river alluvium, southeast of the 
town of Spadra, is about 75 feet,. The displacement of 
the fault is 100 feat in well 32 and 40 fret in well 38. 

The Rrgan Mountain fault trends eastward from 
the Tick Hill fnult in t,hc. St/, sec. 30, ‘1’. 9 N., R. 24 W., 
to the boundary of the arca in t,lle Sl/, sec. 30, ‘I’. 9 N., R. 
22 W., and extends iut,o t,llc Knoxville quadrangle to the 
cast. It dips sout,h and joins or is joined by several south- 
dipping faults and a north-dipping fault,. The fault 
pInne is not, exposed, I)ut. t Iln surface trace can be located 
wit,hin a cli&ancc: of IL few hundred feet in the areas 
Iiot covcrnd l)y alluvillni. The greatest displacement at 
the surface along t,he fault, is probably about 200 feet in 
SW. 34, T. 9 N., 12. 23 W. Where pcrletrated by well 47 
the combined displacemcr~ts of the Tick frill and Rcgan 
Mountain faults tot,al 850 feet. The displacement of the 
Rcgan Mountain fault is 105 feet in well 32 and 40 
feet in well 44. 

An unnamed south-dipping fault branches from the 
Regan Moulltain fault, in the SW$$ sec. 32, ‘I’. 9 N., R. 
23 W., oxtends enst.wartl to t.lie bortlor of the area in 
the Slh set:. 31, T. !) N., lb. 22 W., and was ‘traced into 
the Knoxville quadrangle (Merowether, 1967) to the 
east. l’lris fault is joinrtl by several minor fault,s and 
the north-dipping Morrison Bluff fault. The fault can 
be located within a dist.anca of about 30 feet, mbar the 
edge of thn river alluvium in the SW:/, sec. 36, ‘I’. 9 N., 
11. 23 W. The gre;ll& tlisplncement of this fault at the 
surftu*e is probably about 175 feet., in the SWY, 8%. 81, 
‘1‘. 9 N., R. 22 W. 

The Morrison Bluff fault ext,ends eastward from the 
WlkL sec. 32, T. 9 N., It. 2,1: W., and terminate against 
the unnamed fault described above in the Nl/, sec. 3, 
T. 8 N., R. 23 W. ‘I’ho surface tracn of the fault can be 
located within a distance of a few hundred feet where 
bedrock is exposed. Tlln fault dips northward, and its 
maximum displacement at the sIIt*facc, in the NWJ/4 
SW. 4, T. 8 N., R. 23 W., is about 375 feet. 
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muinly by the use of the 10~s of wells and shallow holes, 
but in the N1/2 sets. 29 and 30, ‘I’. 9 N., R. 24 W., the 
fault was located on the surface within a distance of 
several hundred feet. The fault, plane dips southward 
and the greatest displacement at the surface is about 
850 feet in the bedrock beneath the river alluvium in 
sec. 6, T. 8 N., R. 25 W. The displacement where the 
fault was intersected by well 32 is 780 feet. 

The Dublin fault was traced eastward from its ter- 
mination in sec. 10, ‘I?. 8 N., 11. 25 W., to the border of the 
area in sec. 10, T. 8 N., R. 24 W., and into the Scranton 
quadrangle to the south (Haley, 1568). The Dublin 
fault dips southward and is joined by a north-dipping 
fault in the Wlh sec. 4, T. 8 N., 11. 24 W. The surface 
trace of the fault plane was locaatcd mainly by the 
use of subsurface information, but the position of the 
fault at the surf- wau established in the WI/, SPA:. 4, 
‘I’. 8 N., 11. 24 W., within a distance of a few hundred 
feet. The great,& displacomt~nt nt tlro surface is prob- 
ably in the Sl/, sec. 4, T. 8 N., R. 24 W., and is about 
160 feet. The displacement of the fault where int.ersecterl 
by well 48 is 620 feet. 

An unnamed north-dil)pillg falllt was t,raccd frown I hc 
border of the area in sec. 11, 1‘. X N., R. 25 W., to the 
Ws see. 4, T. 8 N., R. 24 W., where it joins the Dublin 
fault, The position of the fault OILS determined mostly 
by t,lm use of the logs of sl~allow holes. The rnaximunl 
displacement of the fault at the surface is about 100 
feet in sec. 0, T. 8 N., R. 24 W. 

ECONOMIC GEOLOGY 

COAL 

The coal beds in Z.hc area of this rclnzt arc in t,llca 
Atoka, McAlester, and Savanna Formations. The IOCIL-- 
tion, extent, thickness, and mined areas of all exposccl 
coal beds arc ,shown on plate 3. ‘I’l~c coal in the wcstcr’ll 
part of the arca is of low-volatile bituminous rank 
(pl. 3)) and the ooal in the rcmaindor of the area is 
semianthracite. The rank of the coal wns determined 
by Haley (1960, pl. 82), in a study of the Arkansas 
Valley coal field, on the basis of ‘the percentage of dry, 
mineral-mattar-fnu, fixed carbon, in accordunco with 
the specific&ions of the hmc+c~an Societ,y for ‘J&till:: 
and Materials (1039). 

The IAwer Hartshome coal of tile McAlester Fornla - 
tion is the only coal lw!tl in tlrc area sufficient,ly thick 
and extensive for current mining. The estimated re- 
servw of the Lower Hartshorne coal are listed in table 
6 and are tabulated in &egories of rank, thickness of 
coal, and abundance of reliable thickness data, in ac- 
cordance with the standards and procedures adopted 
by the U.S. Gcwlogicnl Survey (Averitt, 1961, p. 14- 
26). The information u~scct in ralculaf ing the r~servo5 

was obtained from outcrops, maps of coal mines, shal- 
low holes drilled during exploration for coal and nat- 
ural ga+ wells drilled for natural gas, and previous 
reports. The depth of the Lower Hartshorne coal in 
t,his area is everywhere less than 1,000 feet. 

COAL BEDS IN THE ATOKA FORYATION 

Coal beds in the Atoka Formation crop out in three 
parts of the area and were penetrated by most of the 
wells. Most of these coal beds are probably very limited 
in extent and all are probably less than 14 inches thick. 
The most widespread of these beds is described in the 
section concerning the stratigraphy of the Atoka For- 
mation. The cd of the Atoka Formation in other parts 
of the Arkansas Valley coal field is of poor quality 
(Haley, 1960, p. 818). The apparent lack of thickness, 
continuity, and quality in the coal beds of the Atoka 
in this area indicntes that any minable reserves would 
be small. 

‘rABLPl 5.--E’alimalcd ori inal reserves of coal in tlke Lower Harta- 

horne coal bed, Coal Hal .B , Hartman, and Clarksoille quadrangles 

[In mlltlons of short t0ns1 

Rank of coal 
Thlcktmss of coal (inches) 

14-28 23-42 >42 Total 
__- 

Rltumlllous... _._...__ ~_ .____.____....... 2.412 14.989 17.407 34.303 
Ben1la11thraclte. __. _. _. _. . .._.. 8.610 69.072 40.148 107.iW 

- 
Total.... . ._ ._ _. .__ __ __ _. _. 10.922 74.061 67.556 142.538 

Bltumlnons . ..- ............................ n. 039 
Smllantt~rdoIte .......................... 35. !I43 

1.513 -..rJo:iii - 10.152 
101. w2 228.037 

_ .__~ ..__ 
Total..._..._ ........................ 44.582 103.305 90.242 238.189 

Hltunllrlous.... _.. 11.051 18.502 17.407 44.96iI ._ .___ _.. 
domlsrlttlraeite ____ __..._._ . . . . 44.453 160. !I24 130.3?10 335.i67 

.--___- 
Total _...._... ..~__ .._ .._...._. 55.504 177.4% 147.797 330.727 

___ _ ___.. ._ -- ~-.---.__-----.---~.- 

COAL BED8 IN THE IcALESTER FORXATION 

The McAlester Formation contains, in addition to 
tho Lower Hartshorne coal bed, several cDa1 beds that 
are less than 14 inches thick. The thickness and lack of 
continuity of these beds obviate the calculation of mina- 
ble reserves. The thickness, distribution, and partings 
of the Lower Hartshorne coal in the mapped area are 
summarized in the se&ion of this report that concerns 
the McAlester Formation. Analyses of the Lower Hart- 
shorne coal in the Arkansas Valley coal field were listed 
by Haley ( 1960, table 4). 

The original reServes of coal in the Lower Hartshorne 
bed, whore the thickness of the bed is at least 14 inches, 
are estimated to have been 380,727,OOO short tons (table 
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5). As of January 1963 an estimaated 32,512,OOO short 
tons of this coal had been mined. The amount of coal 
remaining in the Lower Hsrtshorne bed in this area in 
approximately 348,215,OOO short tons, of which 
33,150,OOO short tons are low-volatile bituminous coal 
and 315,065,OOO short tons are semianthracite. Most of 
the remaining coal would probably be mined undcr- 
ground, and underground mining generally recovers 
approximately 50 percent of the coal in the ground 
(Averitt, 1961, p. 24). On the basis of the preceding 
e&mates, the recoverable reserve of con1 in the area of 
this report is about 174,107,OOO short tous, which in- 
cludes an estimated 16,575,OOO short tons of low-volatile 
bituminous coal. 

COAL BEDS IN THE SAVANNA FORMATION 

Coal beds are probably more common in the Savanna 
Formation of this area than in the Atoku or McAlestar 
Formations, but they are discontinuous, and where tax- 
posed they do not exceed 10 inches in thickness. Several 
beds of coal crop out where the Savanna is exposed in 
the eastern and southeastern parts of the area (~1s. 
iand3). 

OIL AND GAS 

Crude oil has not been found in the area of this 
report, but natural gas has been discovered in reported 
initial potential amounts exceeding 1 million cubic feet 
per day (table 2) in 29 of the 51 wells in t.he area. The 
gas is in rocks of Pennsylvanian age, in the upper, mid- 
dle, and lower parts of the Atoka Formation and tho 
upper and middle parts of the Morrow Series. Sand- 
stone of Pennsylvanian age has been the main target 
of those drilling for gas; consequently, the potential 
reservoir rocks of pre-Pennsylvanian age have not been 
adequately tasted. The gas is apparently produced from 
anticlinal traps, fault traps, or combinations of both. 
However, the lithology of the bed cont,aining the gas 
is probably not laterally consistent,, and the relative 
porosity and permeability of parts of the bed must, 
influence the location of the gas in these structural 
traps. Several gas-bearing fittndstone beds have been 
penetrated in each of the gas fields, but no well in 
any one field produces gas from ,a11 of the gas-bearing 
beds of the field. The shape of the gas fields, depict,ed 
on plate 3, is a composite of the arbitrarily defined 
gas-producing areas surrounding the wells in the field. 
The gas-producing areas of the wells are delimited on 
the gas-bearing bed in the subsurface. A well is assumed 
to produce gas from the area within half a mile of tho 
well, unless this area is crossed by a fault. 

The total reported initial potential production of gas 
from all nctivo wells in the nr~n (Oct. 1, 1964) is about 

391 million cubic feet per day. The 29 wells supplying 
this gas have an average potential production of ap- 
proximately 11,400,OOO cubic fe0t per day. 

Most of the anticlines and several of the potential 
fault traps in the arcn have been at least partly 0x- 
plorcd for gas, Additional gas probably will be found 
in the anticline.., in the lulexplored fault traps, and 
pcrhnps in the porous parts of lenticular sandstones 
outsida the area of the structural traps. 

BUILDING STONE 

Some of the sand&one and siltstono oxposed in the 
nrea may ha adcquntc fnr use as building stone. The 
thin- to medium-bcddr,d ;md regular-bedded or fore&- 
bttlded sandstones arc probably the best potential source 
of lmiltling stone or flnptone. In other places in t,he 
Arkansas Valley, flagstone is commonly obtained from 
fores&-bedded parts of the Hartshorne Sandstone. 
Good building stone was quarried in this area from the 
basnl sandstone of the Yavitnna Formation in the 
S?/..NEILk sec. 13, ‘I’. 9 N., R. 23 W., near Lamar. The 
nsposure of t.his sandstone in the El/, 8cc. 1, T. 9 N., 
IL 23 W., might &o bc exploited for building stone. 
.i sandstone of the Savilnna in the NEj/qSWl/q sec. 
23, T. 9 N., R. 23 W., is even beddod and could possibly 
be quarried for flagstone. 

ROAD METAL 

Road metal in the Arkansas Valley consista of crushed 
sandstone and silt&one, shale fragments, coal mine 
refuse and clinkers, nnd stream and terrace gravel. 
Quarries are common in sandstone of the IIart,shorne 
and Savanna Format.ions and are sources of the crushed 
rock used in the constructi’on of highways and railroads. 
Shale fragments are used in some places to resurface 
sc~co~~d~~ry roads or as till material. The shale is generally 
obtain& from rondcuts or natural exposures. The frag- 
mcnts of shale, siltstone, and clinker in the piles of 
waste from underground coal mines are used to rosur- 
face secondnry roads in mnny parts of the area. Road 
metal is also obtained from alluvium rich in grnvel. The 
sources of rond metal are drt.crmined mainly by the re- 
quir(~m&s for the mntcri:ll and the location of #the con- 
:;t.rllc*tion projrct. Sandstollo or siltstone suitable for 
c:rushccl rock can gcncr:~lly l)n found in r111y of t,lle for- 
rn:it.ions exposed near tllc sib of c,onst,rilc:t.ion. The Se- 

lection of materials to be used for fill or for resurfacing 
secondary roads apparently depends entirely upon the 
proximity of exposures of shnle, gravel, or of mine 
waste. Deposits of gravel in river nnd stranm terrnces 
xop old in the Slbz ~0~3. 29 and 30, 7‘. !) N., R. 26 W., 
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GRAVEL, SAND, AND CLAY 

The alluvillm and t~crrac~c dq)osits of the arc:~ colli:lin 
sand and gravel in ahuudunc~e. ITowevcr, gravel is prob- 
n.bly most accessible ill tlw st~renm and river tnrlxcse IIF 
posits and in the stream aIltIviun1. The river alll~viuril 
at the surface apparentCly consists rnaiuly of very line 
snnd, silt, nnd mud. Clay c;111 be obtained from tlin a- 
luvium and terrace dq~osils of t,hc arca but is more 
readily available in tllu mauy exposures of slrnle. l’lrn 
clay of t.lle weathcrcd shale und(~rIying the uppermost 
terrace deposits probably conlnins fewer impurititxs; 
liowevor, unweathered shale in the Snvannah Formn- 
tion in the Nk:~,(,S’I~I$!I sec. 3, T. 9 N., R,. 23 W., leas bern 
used in the manufnctxre of bricks and tile. 

REFERENCES CITED 

American Society for Tenting and MaterlaIR. 1939, Standsrd 
spedflcatlone for cla&flcntion of conlx by rnnk [ASTM 
designation D 888-381, in 1939 Book of ASTM Standards, 
Pt. 3, Nonmetallic mlnernls-gcnernl : Phlladelphla, 1). 1-O. 

Averltt, Paul, 1961, Coal reserves oC thtl Unltcd Stntcs--h prog- 
ress report, Jnnuary 1, 1960: 1l.S. Geol. Survey null. 1136, 
110 p. 

Collier, A. J., 1907, The ArknnRtis con1 f&Id, with reports on thr 
paleontology by Dnvld White nncl (1. Il. Gfrty: U.S. Gml. 
Survey Bull. 326,158 11. 

Oronels, C. Q., 1930, Geology of (hc Arknnsns Pnleozolc nrcn, 
with special reference to oil rind gns l~osslbilltlt~rl : Arknnaas 
Geol. Survey Bull. 3,467 p. 

Fennemnn, N. M., and Johnson, D. W., 1946, Physical divisions 
of the United Stntes: 11.8. 0~~01. Survey Mnp (reprinted 
1049). 

I 

Fort Smith Geologit*nl Soclcty Stratlgraphic (%nimitl~~e. l%N). 
A subsurface corrclrltlon of the gus producing: f~lrnulth)u* 
of NW Arknnsns : Fort Snllth, Ark., Interlni Rept.. ml111 0~1s. 

Frezon, H. E., nnd Glick, E. E., 1969, Pre-Atoka rocks of north!*rn 
Arknnnns : U.S. Geol. Survey Proi. Paper 314-H, p. li’l-18!). 

Frezon, 9. E., nnd Schultz, L. G., 1961, Possible bentonite beds in 
the Atoku Formation in Arkansas and Oklahoma, in Short 
papers In the geologic and hydrologic sciences: U.S. cfeol. 
Survey Pr0.f. Paper 424-C, p. C82-C84. 

Haley, B. R., 1960, Coal resources of Arkansas, 1954: U.S. Geol. 
Survey Bull., lOi&I’, 1). 795-831. 

--.--- 1961, Geology of the Pnris quadrangle, Logan Oounty, 
Arkansas: Arkansas Geol. &mm. Inf. Circ. 20-B, 40 p. 

- -- l!%(i, Ct~o1og.y of the Barber qundrungle, Sebastian 
County and vicinity, Arkansas : Arkansns Geol. Comm. Inc. 
Circs. 20-C, 76 p. 

-.. - l!)OX, (:tlology of %.r:inton and New Blnine quadrangles, 
Logan County, Arkansas: U.S. Geol. Survey Prof. Paper 
536-B (In press). 

H111(ay, B. R., and Hendricks, T. A., 1!%8, Geology of the Green- 
wood qulrdrangle, Arkansas-Oklahoma : U.S. Geol. Survey 
Prof. Paprr 636A (in press). 

Hendrlclcs, T. A., and Read, C. B., 1934, Correlations of Pennsyl- 
vanian strata in Arkansas and Oklahoma coal &Ids: Am. 
AHAOC. Petroleum Geologists Bull., v. 18, no. 8, p. 1050-1055. 

Hendricks, T. A., Dane, C. H., and Knechtel, M. M., 1936, Stra- 
tigraphy of the Arkansas-Oklahoma coal basin: Am. Assoc. 
Petroleum Geologists Bull., v. 20, no. 10, p. 1342-1356. 

Hendricks, T. A., nnd Parks, Bryan, 1950, Geology of the Fort 
Smith district, Arkansas: U.S. Geol. Survey Prof. Paper 
221-Q p. 67-94. 

Maher, J. C., and Lantz, R. J., 1953, Correlation of pre-Atoka 
rocks in the Arkansas Valley, Arkansas: U.S. Geol. Survey 
Oil and Gns Inv. Chart OC-t;l. 

Merewether, E. A., 1967, Geology of Knoxville quadrangle, John- 
son and Pope Counties, Arknnsas: Arkansas Geol. Comm. 
Inc. Circ. 20-E, 55 p. 

Merewcthpr, E. A., nnd Haley, B. IX., 1961, Geology of the Dela- 
ware qundranglr, Logan County and vicinity, Arkansas : 
Arknnsas Geol. Comm. Inf. Circ. 20-A, 30 p. 

Miser, H. D., 1954, Geologic mnp of Oklahoma: U.S. Geol. 
Survey. 




